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This manyal^pro a concise updated rie- 
vie w (p^^ relajted aspects of the school 

r^^jBn^^ you know/a documenat thiis size 

• c^uihd in-depth treatment 6^ the com- 

r^^plex environmental health ffeld, but the refer- 
ence list included will give ample opportunity 
for further study if the need arises. AlL peiespns 
concerned or involved With the proyisijfiiif 0^ 
healthful schools, incjuding p^j-ents^t 
administrators, planners/ and health service*' 
workers, should find this m^ r 

Between the agea of 5^and\ 18; the We 
person in the United States spends ISjO days in 
f^chbdl ev;ery year. Sipce this amount^ to n^ 
l^gM^ dur- 

in^)ie'13 ^chopl y^q^ars; the schoor'^nvirohme 
, is of tlh^endous ii^^ The school can bie 

a hekltl^l/ cdmfcTrtable place, 
ywelirbeiri^||[id leamingj jDr itcan be a i^ad^hkt 
is h2us£u:dcri^:to life and hind^^ 
process. - /. ;^^v^^): . .'^ , - 

: includes three as- ^ 

. pects (phy siy:g^ biological, and social ) that oper- / 
;ate simultiineou be considered!,/ 

Thtei^e thre^Jai^piBcts corriprise thq "total" schooi ;^ 
•;eiTfyironmei^t;;^ih they are intimately 

relate|d exiAk^jj^ f^ only artificially separated. 
Jn the sch9(>lvs0ttmg the physical environmejit 
include^s lliel^jDi:^^ arid grounds, tempera- 
ture; ligKl^^^^^^ facilities arid\ 
^^uipm^t^^^m^ biological : 
envirora^eti insects, 
Jand The, :Soclal ehyirohment V 
*; inc)kid^^^^ arid interaction of people/ 
si^^lij^^ {Barents. Obvi- ^ 
bu^^J; jrtie-;^^ of kny one aspect of the 
^ri^y^y^^ other 'aspects^ n 

;ibf ^f^c^ than the biologi- ' 

v;cft^ is imperative that me 

^riiM^ alert to the interrdatfedness of t;he i&tal 
l^yiroft always coiicenied with cpnse-^ 

■?jq[uences.;, 



There arfe^^^^^^^^^^^^^ good reasons why school 
envirphments^ s^^^ optimum for well-being 

and learning that there can reasonably be no 
other choice for a Rational society . Speci^c rea- 
sons will be detailed in the qhapters that follow, 
but four gefj^ral reasons are: ' v 

1. Betw(^fen ^jthe ages of 5 and 18 the indi- 
,,viduad de\^ early childhobdCto 

adu]^t statgis.^ T^ habits formed apd atti- 
' 'r- t\ides gained during this time usually per- 
» sistf throughout life, ' : ^ y - - 

• 2. Diseases pa^ be transmitted via adverse 

etJvironmeMal factors, ^ these can 
.. ' largely be preveiitedv ; 

3/^ An acceptable, clean, comfortable ei^ 
/ ment (enhances 'teacher 
/ dent learning, and the morale*^^ 

;. 4. AcK^dents are the- "uni Jfended conse- 
C quenc^s of an unsafe act," and these events 

• \ cari be pre^^ted through environmental, ' 

jqiirricular,^^ £^ in the 

/• schooL 



The magnitude of ^he job of managing school 
environments fs probably, not widely appreci- 
ate)^. As an indica.tion of the population affected, 
in 1976 there were 49,335,000 persons enrolled 
in pre-collejge .schools (K-12) in the United 
g^tates or 25 percent of the total population. 
' TJier^ were 2,443,000 teachers in the system 
in 1975. The investment of $83,801,000,obo in 
1976 for sfchools indicates a high level of general 
support, but even with this expenditure there 
are envii-bnmental and school health problems 
to be met. 

In order that a school program may be effejc- ' 
tiye, inany people must share i^esponsibility. 
Thfe admiiiisirators (i.e., superintendents and 



. pfi]^ipa|s)j as the Icacjemlii tKe 
. respQM^ the suchbol distri^t^ 

• * key figures^ in the.JdiB^eiqipmeht' and;^ 
: nance of a healthful schooPei^^ ^ 

^^^^ , W and 

efSertiVe^ jsi^^ influe^nceothe siiccesa^ 

■ ' ' ; the pro^ 

' pit)mptedi:Northiv^^ i» develop a • school * 

^ enviitminenta^^^ health tejgulation*f which^; m-: ^ 
r -V sigiis responsibility: for a monthly report fro 
i the iprincipals to th^^^^^^ the>n- 



vironiriehtal status in their schools, 3t is too 



dure, ^ but it. does!^placje responsibility -Iot 
periodic evalua'tibn ' of envirohm^^^ 
. programs . where it logically should be. . ; * 
CpmmunityT understand and cooperative: 
: supif^rt ^are 4iso essehti a^ to all p hjlge s of the 
Sjciiool 'ijrojgram, including health ^^l^iiyirto;^^^ 
ment . Such understanding and supjpbrt shoulcl 
be ^ught early i^^ ■ J| 




i 



fl974 Act to Provide Minimum Sanitation Standards for 
Pifblic Schools passed by the General Assembly of North 
Cfi^iina, Chapter 1239, Section 2/ m^lmil b^^ 

. pof each principal to make ah inspection each month of 
buildings in liis charge and file written reportisyvith the 
superintendent of his administrative'unit, reporting coii- 

- . .ditionsiof clegmliness , ,and such other items and facilir 



ties as are- necessary in the interest of pubjj^ K^alth. Jt^ 

shall be the duty of the principal^^ W 

action to correct conditions. . > ■ ''T'^^.'y '^/^,. ' J. ' 

* Note: In Section _ 1 of this s^me Act, Health Depart- 
ment Sanitarians are^also required to ihspiect each scbopl 
at least annually to. determine compliance Aj^th Health 
Seryicie standards. » , " ■ 
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i SCHOOI^ HEALT»# 

r Tlie erivirojmeii^ healthfcoriqj^^ 
schbpl are only a p|i^ 



. ^ai^^ the^iounti^ 
r giBiierally. mxepfed categpiri^s: (I^ 
, .^fiodl giving --;:;^ainjy,;iet^ 

^iduca^ ; Ail seignik^pi^^ 



conv^ 
iand(3)HeaJ[th 
ptogrjBun: sun^ 



SchcK)! HeMth 



s iriqlud^ those abtivi- 
;he ihdiyidiual 



tesLchki^^^^ staff; 
reiferrm fot HealtJi s^fH correc- 



^etaergeppy^f^^ klso approiri^feiV^^^^^ 

.publ^ health aii^^^^^ (if^^i^ includev 

teachers; and ^c^l sotial T^ml iiifbrmati6^^^^ 

pilation ^d maintenaiifce of reoords arid : ^aguk^ iii^^^^ ' 

mstpiy of students (yea^ . - ^ 
screfe^^ 

actrnty; generic ievaluatiort; to 



sioiially derital and psychological eyaluatiqri . 
n As health probleii^ axe iden Wied, the , situ-^ ; 
; '<l<^Qt^;.are eiffi involved *in speictal prograins / 
; Ce-g.,'*s]^ech, hearing) or referred to corrective"^ 
sp^ialistd^^^^^^ through contact br cpiinsel-^: 

; ingffwith parents^ ' V" : : ' ' 

>i Siiice indi\adual*'Wction8 are often directly 
r^^pQMilble fo well-being lOr illness, ione jjoal 
of heailth teach stnde^ts to^^^^b^ 

responsible for their b\yn health. Stiyiehts. re- 
ceive ihstraction in hygiene^ 
they are also taixght ho w pfer^onaL decisions c 
affect their fUture he^th stat^. Thie-iise of alco- 

■. /•For a more extensive tevfew of School Hpalth Programs 
, see: Ai^ Nemir and Wairreii E: SchaHer, The School: - 

Health Prdgram^ 4th ed , W. B. 

delpiua, 1975. ' v 



Saunders Co., Phila^ 




; sm^lpok: 

Social Stiidibsj^^^ 

■ 'spiis invplvOT in the pi^^ 

■ health servi(ce$; private and\pu]t)hc, 

StsU^j- Fe^er^,^ In iha 

uppcir grades, <51asses^^-(^ coUect di^^al 
Would help them imdei^tat^ relationships be- a 

; tweeri health s{^ immunities, i^iivirbn- 

niental- fsu^tors, health ser-^ ^ 

, -vices.";''.' ■ ; ■ -.^r ' . ■■::-'-/y-/ :'■■> • 

Science studies proyidiB an4deal;i^^^^ 
fwctidn a^^ dysfimction of ;th^^ 
fltealth and disease), nutrition, th^ biology of 
diseas€|S, and, aboye^;, tp leam about the w^y^ 
in which man affects the envitniiment arid how : 

' it ill turn iaffe<is m^ ; 
list ;^ijdd be ^si^nded, Howey^, these i 
few examples will serve as a stimjjJiis for ftither^ 
development in suppleinental teaching^ ; -y^.^:- 



> stuileats,: tochers; staflf^ and ^t. 



cp|D^ giy^ healUi a high pnority in their ■ 

iJioii^jghts jsmd^^ :aiid e|acfr would bei tnoti-r 
ivatiiw^ 

prjuiices/ iPhbu^^ 

Pl^vied \nth: adyanc^s^^^ and miMiicine,^^^ 

>h^ti^T teacbei: Ipiiepara^^ 
methods are headed W reach ide^^: vfl 
; We leairji A 

infancy afid ttiroi^ ; 
DLot oril^ combes 1 but< 

in aD couise^^^^ 



■J: 
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. ' a - In seiiibr hjggh 

. dre deSiriibiei thfey slibuld be 'cbrrelafed with ♦ - djaily-period of h^^ at^least % " 

. 4tituted • • 'r^i'^^-- ^', '^^i^y^i ' 

*\ hepsiye^c^ . . , . • "I v . ; v ^^^^^^ ^ 

.^ould^i^^ a,plannedr.sequential se.ries^of ft wW mentioned earlier that the environ^ ^^^^ 

>&elalth education mstructipn..and experience in ; jnent of the schobl caB'^^t^e as an^e^ of . 

't^^^^F^^^^^^ allotments, according to. good jiractice and thiilfe% learning. experi^hce 

Jhe>&)ciety of Sta^^ Which doht^ibu develol^m^^^^^^^ 

j .Ml Edu^^^^ arid Recreah^^ shoul4 be: ^.r . ; flideS, habits, arid lifes^^^^^ 

/i' V- J* > v; ^ : ! ;;^'ble with optiiriiim . 

p Ir In eletaentEoy schpols^;^^^^ hours p^^^^^ V tion/teachers, arid staff are the kfey persons in' , ;; 

^ V ' . week of health, instmctiori arid otB^^ 'the '^Eduication" por tiori . of the school health' 

• : cational actiVities^vV^hidh are desigiijBd program. The public health physicmn, nurse- ;, 
promote yalid health p^^ ' L > and sanitarian are tfte^ irio^- essential health 

V ; ■ : , ' I ^ : V > ' ■ ; ^ professionals on the^sclipol h^ team. How- . 

,2, In mi^dleror junior h^^ eyer, 1^ success of tl^^^^ dep^ends in S 

\ y alent of >^ daily period;^pf^^ lar^e measure on the^mVofyement^^^ cobpera- 

. : (Education for. at ;ieast^ tipri of the paren^^ > • - 
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■ The pl arining and of the schbol deter- 

the envirbiimentar fe^ 
; n^^ .^.flfect h^al^H.^ Input during plaua cievelop-^^^ 
y ^0nt disciplines 
>rwill ^sure th(B. best possible schoo 

^ Early aiid i^ planning^ is esSehtiiaL 

^ Therefore, jone;b^ pi anningi^ 

, newvs[chb6]t :is^<teter^^ heed;^?This is 

usually Jlone sehobl admimstr 

" presented; to thef jschobl bpar^ the ■ 

-^^pproipnatej^ 
. nary dai^ 

bers and^level^ 
^ area to b^ i?enred: The school; Board, if it^c|cepts 
" proppsM^^ seekg .fiiiian^^ construction^ 
- assists withf site ^ 
the^^hiteftura^ finhs for pia^ 

;v"ideveJdipnafenJ;: : -S-y^i ' ' ' > ..v'^ • 

y Mahy States have^fi^^ 
as j^lariijing gj^ toliijisure that a^ 

planW are - des^ Iii- addition 

to. these 'guidelinejs^ m either> 
in the Department lofEducatip 
. nieiit of Health, k sd^^ specialist to ^ ^ 

assist local ip^^ 

Of exisl^Qg jscho^ the CGnstnicti(^^^ 
-•buildings;-; '--sX,^-^ )/'y-lC.''^'^ 

; ^ Soii§4ny^ . 

, Th^y may incl^^^ ' 
: for educational ppliGy^ 
: tion;vp^rsonfS.i)a^^ 

departments and plaito 
are;iny()ly^ 

ahd l^ersbiis from the comnriunity (including 
. teachers) who senre on the^p^^ : 
tees; EducatioiT d and 1 



architects retained by the school board are^^^ 
inyolvied in the planning phases. T groups ; 
must wo:rt: c^^^^ together and cominunicate 
A^^ll in ^irdfe^ arrive at sound decisions and^ 
provide adequately for educational needs. 
The following checW is offered only as* ^ 

^starting point:for coiM;erned persons ^ to derive 
thieir own timetable which fits the Jocal situa- 
tion. I^g:ial^equ and 
policies and procedures of St;ate and local edljica- 
tion departnients mvist be properly phasedin 

'the/timetable;-' - . V/;'yM\i'-^^ .' -].'' ; 

Suggested Checklist for New Vi v 
School Planning* • ^ ' " 

1 ; . Make preliminary anialysis of n^ by ex- 
amining existing facilities^ estimating 
; -ftitldreenrb^ 

all eduda:tional bbjec iaiid financial, ; 
social, economic or other restrairite; • ^ v 

< 2. Or^toize public information effort^^^^ • 
sure pubHc ff^ ■..'/.^[.Jyy/.-. 



Select an architects firm: 

(SmclB: school idesig^^ 

tivity ^ prbyen competence irt these 

should be^SQii^ * ■ * ; ^ ^ 

Beyelop detailed^^^^^^^ 
tions:^ w^lich s^ ais guide to the arch^^ 
tigct in designi^^ Specifida- 
tioris shquld be concerned the types . 
arid numbers of prpj^a^s aiid piersoiis to 
beiioused in the scho 
recjuirements, spaiti 
equipment, and spec 
facilitiefs^ ^ ' ^ 



|as well as 'space . : 

.relationships, 
i erivironmehtal 



* Adapted -frb^^^^ fojeplanmrig and CdhstructwnofV'^ 

School Buadings ^975; 3tate Department of Education; • 
Goncor4, NeW Hanipahire,^. 6. ^ / ; , ■ ; J> . 
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5; Select V a scKool srte^thi& prbc0ss is" 4isr 



Dfeye^^ review preliminary ^dt^y^- 

^- ; ; ings (b^ local schobr^pard and State\De- 

■ - i lifiuJ^lta^ of Edacatipnriis.u'ally.,,a^ 
■: ■/ ; a^ph'eUminai^ by gnvirohmenta^ 

:y * ■ health autKorife would also be in order 
■:;■/'■ at 'this. time); "-vk':.; l^'--:-^-:^ 



11; Review^all phases of constriic^n to" ^d • 
tennine oompUance ,with plana^ ■ .^^^ 

• --'^ :\ : • - ^: ' W' -- 

12. (f^igiire i)/ ;: 



7. pevi^lop detmied specificati^ draw- 
8: Secure fun^s fpr complete project. /■/: 



The Natipnal = Couxicil;0^ Pl^- ' 

ni)ng publishes the GiiiJd^'^r^P^ 
tiondl Facilttie;^ i which la available from^ - : 

^ Council of lEducational F ' > 

. Planners (nieSv name) ; ; 
ri 29 West Wo(^ - ^ ^ ' ^ . V 

• GoluirJbus, Ohio 4a;2i0 , v ■ ^ . \ > 
9/ ^^cuf e approyal/b^^^ ^ ^^^^^"^^^ % " 

^\ ininijri.uiti, ther^^ : The Ainerican Alliance foi^ 

v^^^ reyie\y of plans prior to ^ Jldupation, and Jlecreation, 1201 .16th Street, 

seeking final approval from tlia?Stateitf^ Vj^^J^^ 20P3iS, is an excellent" 

■ education authorities.: ■ ' . ioUrce ; of additional pubUcatioris; A^^ 

• / ; ir ' v / ^ ^ . planning Assistance m^ be obtaj(ned from iJie l; 

10. Prefiare; and award <i:pritra<?ts^ fo^ con- Educational ^Facilities Laborat^^ 850: 
stnictiohi V; ; \- :Fhird AveniiW New York^ 



\ • V ■ V :•■ -l ■•■ • ■■■■■ ■ ■ .■ 

Figure A CQtHplete^^Schqiatls Facility * ' . ' 




:• ■ ^ ' CK'ipt.ef/4 ■ 
SCHOOL SITE SELECTION, BUILDING 
PLAN, AND pEA^ REVIEW 



3IZE of; SITE ■ • 

■ . " - ■ ■'. ' ^ ■ ' . ■ ■■ * ■ •. , 

•\ The groii^ds aroiind the school serve a nuin-- 
ber of puiposes from play space that children 
need for physical development to sports areas 
and parkipg areas (Figure 2). The following site 

^izes are. recommended, but Stkte regulations 

;lnay vary and should be f 

1- Elementary 10 acr^s plus one 

^additional acre for each 100 pupils. 

2v 25 acres plus one 

; a^ each 100 pupils. 

3. Senior High Schools acres plus one 
V additional acre for each 100. pupils^ ' 

The recommended sizes should be viewed as 
flexible and probably optimum. 
, • The size of the site for a nevy school should 
also be baised on a careful projection of the total 
program and use of the proposed structure. For 
exanijple, if it is to be a resource for the use of 
the community, space niust be provided for this 
without diminishiilg the educational role of the 
facility. 



ADDITIONAL GONSIDERATIONS 
REGARDING SITE 

1. Topography of site should be suitable for 
usie a^ play area, sports field, and parking 
Vv:'""' areav. . •. •.. ■■ V-^ . V'.". 

■ 2. Servidfe of electrical power, muhicipal 

Water s1|pply, and sewer systems should be 

■ "^available. 



3: The ^ite should be such that it.is hot 
likely to be a&eqted ajdversely by future 
■ development in the area, such as industry 
V or highway construction. - = 

4. The site and' area, should be well drained 
and free from natural hazards, such as 
sharp drop-off^i 'or man-contrived hazards, 
such as thpse due to excessive traffic or 
harmful fJollu^^ water, noise^radia- 

tion)./"" ■ ■■' ;'. ■ :> 



ACCESSiBrj.ITY \ 

1. The site should be easily accessible to the 
population to be served. Safe acciess should 
be provided for vehicles, bicycles, and 
pedestrians. 

2. Suitable space for off-street loading and 
unloading of buses must be provided, ; ; 

3. The accessibility of resources tderstudents 
and staif should be considered. Siich re- 
sources would include other educational 
institutions, libraries, museums, and 
natural areas for obiservation and study; 
Accessibility of school population to open 

^ spaces and pleasant surroundings is: an^ 
asset to both tea^^ 

SPECIFIC environmental" 
HEALTH GONCERr^S 

While it ik true that health is so broad in 
concept that all aspects of thie (BnvirQnment im- 
pinge, there are some particular aspects of the^ 



V 
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enwonmehi tht^^^ hiaye direct and dire 
effects on he.alth: Some of these . can be elimi-^ 
nated or minimized by proper site selection. 
Included in these are the follow^ , , 



Th|6 potential ^^fo^ be mini- 

mized; Hazards that may cause fallis, 
burns, 'drownings, and traffic accidents ; 
need to be carefully evaluated. 



1. ■ PiSovi^^^ safe water supply 
.aiid sewage disposal, Municipal services 
are recommended, but if not attainable, 
special clearances from environment^^^ 
health authorities^ must be pbtained for 
optional services.- 

2, Provision for solid' waste tnanagement. 
r . Municipal services are recbmmended, but 

if hot attainable, special clearances from* 
ehvirohmehtial health iauthorities must be 
obtained for optional services. ■ 

3. Freedoni ftdm insect and rodent popula- 
tions, for the prevention of both disease 
and nuisances. \ 

4, TheTabsence of excessive dust, smoke, odor, 
or other harmful air pollutaixts. 



SITE SELECTION COMMITTEE 

Site selection is obviously very important. 
The typical way of meeting this responsibility is. 
to form a site selection committee to report to 
the school board the various alternatives and 
appropriate recommendations. The composition 
of the committee will vary, but facility planners, 
educators, enviroii^entalists, students, and 
parents should be includied. 



BUILDING PLAN DEVEi^OPMENT 

The .actual buildi||g plan will be prepared by 
the architects with guidance from the school disr 
trict and school planning authoritiies. There will 
usually be preliminary drawings of the floor 
plan which serve as "working drawings" to. 
insUre -that the plant will meet the projected 
needs. Both education and health authorities 



Figure^ 2. A Well-planned School Site 
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jKpu^^^ to 
sUbmiss^ authority for 

final iapprovid, the final plans and sp^ifications^ 
should be reviewed approved by the en- 
^ironmehtal health authority and any^ other . 
agencies as r€fquired by law. 

S^CE REQUIREMENTS 

The foUov^ing are a few of the more impoHant 
space reqiiiremehts from a public health stand- 
point: 

: 1, Classrooms usually planned for ocGU 

by 25-30 students. , ^ ■ ■ v 

\^ a. Elementary Schools: 30 square feet 
per student with sink ^or hand washing 
niear adjoining toilet facilities,^ ^ 
^ ,cially for lower grades. - 

. b. Secondary Schools: 25-28 square feet 
per student with appropriate furnish- 
ings for subject to be taught/Foi^ exam- 
ple, science courses, because of the need 
for laboratory space, preparation areas, 
and demonstratio'hs, may require up to' 
50 square feet per student. 

2. Administration and teacher heeds will 
vai^r, but as a mihimum, office space for 
the principcd §ind administrative staff, stu- ' 
dent guidance program, arid conference 

. rooms should be provided. Teachers should 
have office space, special preparation 
areas, and a loung^ or relaxation area. 

3. Special service areas, i.e., gymnasiums 
" and auditoriums, should be provided to fit 

planned usage. Cafeteria and kitchen 
areas or a cafeibrium are generally' re- 
quired and will be discussed in a following 
. chapter.' ; . : ' ' 



4/ Health service fa<rilities should include aih; 
/ oiSfice for^t^ 
£lnd an examination room with space for a 
cot and first aid* equipment and supplies. ' 

^Space needs will vary depending on program, 
educational i)hilosophy, and tjT>e; and extent 
community activities to be -accommodated; 
Those in need of additional irifonnation may 
consult the references listed. V 

PLAN review'; ^. v";;. ■ Z 

1. Many States havis- specific procediu^ esr , 
tablished; for plan review at tjhe^ yari 

stages of plan devjelopmeritv • V 

• y ■' ■. • - ■ . ■ ^ ■ ■ 

2. The critical stages' when jnput and ieon- 

* sultatioh should be sought froin local and " 
State environmental health authorities 

' ; '^are:^ . 

a; Site selection process. 

i). Review of preliminary drawings. 

:C. Review of fin^l eu'clutect dra 
: approval, prior to submission ^^ to^ 
/ education autlibrity for final approval. 

d. Consultation and inspection regarding 
equipment and fixtures for kitchen, 
toilet, rooms, gymnasiums^, and swim- 1| 
ming pools,* if planned. Consultation : 
should be sought before, diiring, and 
after construction. 



*For a review of swimming pool safety, health, and opera- 
, tion, see: Swifhminlg Pools - Safety and Disease Control 
through Proper Design and- Operation, V,S,-J)epeiiment 
of Health, Education, arid Welfare, Publip Health Ser- 
vice, Center for Disease Control, HEW>F^blicati6n No. 
(CDC) 76.83J9, 1976. ' . 
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" PUBUq HE^ 

Consumption of water is essential to the 
physiological well-being of the human bo^y 
ample' supply of potable waiter is necessaiy fotv^^ 
diTQpt human consuniption, persohalvh^^ 

.rood preparation, and related services, iii^d^ 

"ilMnal quan for fire" prptec^fd!^^ 

carriage of ws^tes, water operated or assis^ J 
physical facilities, janitorial services, landscape ; 
needs, knd other special purppses^^^C 
inated watei:^ ih the vehicle for infectious ■ 
organisms, toxic chemicals, or excessive radiar 

■-iion, ' . 

• ■■ *. * ' *■■■■"•'■.- ^ ■ 

GENERAL ■ 4 /. .. . ■ f : :.■ 
Each school must have an ample quantity of ' 

. potable water that is protected front contamina- 
tion at 'the source , and throughout the distri- 
bution system. An adequate supply of water 
under pressure should be provided for ne^y' 
buildings, remodeled oi* a.ltered old buildings, 
chamged food seiVice-br other facilitieis, and in- 
creased classroom load: 
All water supply lines in a school should con- 

; tain potable water. Ho we vier , in exception al 
cases whe^^e adequate potable watei- may be 
scarce, prpvision may be madie to obtain water 

: for fire protection from non-potable sources if 
cross-connections dp. not exist between the pot- 
able and ripn-potable supplies. Such prpvision 
should be made only after all alteniatives have 
been cottsidered and^^^^ compliance with 

/and local codes. ^ 

Whiere potable >yater is not available and no 
treatable sources can be found, water may be 
transported to the school. This practice Tnust be 
-protected to the same degree and confoi4n to the 
same standards of quality as pijped public water 
systems. All transpPrtation and distr 



pperations must be in comphariciB witii recbrri- 
mendaj^ipns^pf the local health authoriti^Sra^ 

xUnder the controi arid supervision of responsible 

, and informed personnel. : 



The minimum quantity of potable water 
jvhich m|ist be pMyided^ daily varies with th^^ 
; type of .schpol ^andTi^r^ 

/ mended minirnUtn quantities are shown in the 
■ table below: » * 

: ■ ■ i^-' :'J- -^'^ • 

i VTable 1. Potable Water Req^n^^m^nts -- School ^ 
' iill ■' ; 'Buildings ■•' 



^ Type of Scl^ool 



. Miriimum 
Gallons Per. Day 
per Person 



Day, without-cafeteria, gyriinasiuih, 




or shippers V " ■ .. 




Day, with cafetiBria but no gymhasium 




V or shoy/ers ^ ^ ; ; . ' 

■'■ . ■ f ■ ■ ' ' [ '. ' ■ ■ . ■ ■ " 




Day, with cafeteria, gymnasium, 




"and showers ^ 




Boarding v f . v 


76-XOO 



In addition to thiese requirements, provision 
niust be^made for a^^ ^atier'for special 

needs Estimates^^f^^ s\yimming pools, 

la^yn watering, and pperation of physical equips 
ment should be prepared in consultation with 
the architeetural/engiiieering ^m or equip- 
ment supplier and added to the amounts calcu-" 
lated from the tfifble; : iVlso, the system should 
provide ample water under pressure during 
peak periods of demand isuch as the lunch hour 
and during the changing p^ 
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>Vv..- -V '.'- ••" "■' ■ 
1:^ Public Supply ; ! 



. ' Under provisibns of the Safe Drinking W 
v^cti Public 5d a 

"Pl^liO^ system" is the 

proVisiopv. oT piped wkte 

tidn,,; if* such system Jtias at least fift^gisn sfervii^e^^ 
: coni^feciiog^ Of regula^^^ least twenty; 

five indiVid^^^ (There! is rib d^|^mction made 
• as to whether the systein is bwn^ by a priya^^^ 
concern or the public.) All 3chpols are^CQvered by / 
this Act except those schcJols having their bwix' : 
supply iand^less'than^25 st\idents and s^fjf,^y: i/^^ 

Public Law 93-5|^3 further de^ 
of public water systems as ■'Nori-pp^ 
Systems" , and '*Cpmmum (Sy steija^ , X^m-^ 
iriunity sy^ems ar6 those ^vhich 
roinid residents; Non-comtnuriity 
servie, the lamie minimuipL; number/^ 
yiduals as community^ kysfems, bujpthe^^ 
; yiduals^ ar^ npt year-rouiiid re!^ 
system would iriclude fh6sb I'ser^^ 
motels^ hotels, and some sj:ii66^ 

Evep' thpugh some schopi 3up^^ 
in the fcatcfgory of 'noH-cbmi^ the* 
recommendation of thi| inanuai; i lall 
schools should attempfeOT string 
jgl^rit stsmdar^^^^ the icbmiriunity^ system, 
Thfe justifi^ is tKa^l^^ .consumption of 
water at school during;^^^^^^ !^^^^ to . 

that of residents even tt^bugH^^t^ indiyiduals 
technically reside else'^^^ 

If the school hafe a!pc<^&s to^ water 
system operated by 'a^^ water sup^ 

ply district, pr private corporation, it 
sariiy be regul^d and.' mohitored according to 
the provisions of Piib^^ 93-523, enacted 

December 16, 1974^1^^ the supplylriiist 

conforrp^^i» staiTf^^ necessary to protect the 
tonsmner as bs^^^ the Act or the con- 

sumer muist;!^ by th^ opierator re- 

sponsible fprjthesystemVit is recbmmended that 
all schools upe a community water supply when 
■feasiblev-.' l-i' .:V-',/ 

Where|no conimunity : water system is avail- • 
able within a reasonable distance, it will be 
necesisa own 



aiystemi Such a system, unless it serves less thaii 
25 perspns daityi will be regulated^ by 
viision^i of the Act as a 'non-commimityi sysi^ 
The cpristrtfctibri of a^^^ 

system depends ^u^ the avaUability bf water, , 

fri^e ^frbxn^^ adequate ^uantit^^ 

t^ stijip^ the need, Plailiiirig.fQr and bui 
a ptiy^^te wate'r supply requires ithe aid of a 
tjBgisiered professions en^neer competent iri : 

'!■ wigt^;^upiply system the very 

out sbli;^ of the planninjg for such* a system, the; 

Jhtfalth department engineer or sanitariaii^ 

^i^l!u^uid be consulted to advise the Sqjibbl board 
p^^^^^^ requirements of th^ local 

■ he sdth authority, : ; >^ 

The details on construction of a ^tisfaqtory 
individual water supply are 'described in th^ 
U.S. Envirohmental Protection Agency Afani/dZ. 
of Individual Water Supply ' Systems (EIPA' 
430-9-73r003) available from th/ Superinten- 
dent of Documents, U, S, Government Printing 
Office, Wiashirig^ 204021 Since the de- 

scriptions in this manual are complete and de- 
tailed, they will not be r^peated here. Similar • 
publicatibns or assistance bn this subject may ^ 
alsp be requested from the State Keailth depart- 

.ment. ' ■ ■ ■ ■ . 

2. Private Supplies ; ; 

The Safe;Drinking Water Act does not techriir 
cally apply to those schools which construct 
their own supply and serve less than 25 indi- 
viduals daily- Supplies serving schools in this 
category should follow the recommehdati oris 
cited in Jthe preceding para^aph. Suoh systems 
must comply with applicable State and local 
standards. In all , case^ the water should be; 
^monitored; for microbiblogical quality and ad-' 
here to the mitrobiologfcal standards required; , 
pf public water supplies/ Every effort should 
be made to provide >yater that is free iFron[i 
known toxic chemicals. . * ' 

WATER QUAUTY < 

Thp standards for drinking water quality and 
mbnitoring requirements of the Safe Drinking 
Water Act should be maintained. 
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^ munity water s^^^^ 
^uo^ymg tawes. u /.^v v 

: ' - ; -iCh^ipi^als* ;,v J V. t^"<^^^^ quite coinplejc, ahdthe^regpo^isi^ 

..- — ' ' ^'.^ ^^^'sfnool authorities should rely on advfe f^om 

* • / ,i V / f IWaximurtb GrintamiiUit . ^^^ 4s^y in each «tate thaj; i^^-j^peibsiMe for " - 
; W - ' I' ; , I^evel. milligrams/g . enforcement t)f . the..Safe ;i)rj«kjQ^ Watey [Act / . • 
■■ - '■■ Ne\y and revised stan^^rds^^^^^^ th^: ' * 

. v V Pederal,JR.egi${er. J i_ ^ : V * ■ ^ 



Cohtamiiiant 



Arsenic 

Bariuib- „■ ,;• U -(../, ■■■>.: T' 
. Ca.dmiuniv. ■ ^ \- : :^;-!:; 

• _ Mercury ' .j;,-' {„ ;„ ; ■ 
".Nitrate (a^)- ^. ji'l 
,.,'Seleniuiti\|.;;f!'\ • 
0 -Silver 



: ; 6.01 
■ 0:05} 

0.05 

.0:002 

^ 10.0 

^ : 001 

w ^ 0.6;5 



. * Inorganic cliemiii^s other thip fluoride ■ 

Fluoride r^^ j^. 

. pend upon afth average maximutn daily air 
/^teimperatui^ a^ sjh^ 

• Table 3. Mj^imuiJ^Cqnt^ Fluorides 

• ; % 

Temi^^rdture 



3. Maiximum^Cioiitami^^ / 'y^^-- 
TurMdity if"- i 

; '^^:Because txu* j [ 

fection, it 'is recomimnded t^^ maxiiriiim * f 
: iSipiit^ly. 4vera 

turbidity unit. Exceptions and ^lll^ 
; '. eons are published in tjie i^^&i^^^ 

4. jVIajcimuin (f^onj^ Levek^ I . ^ : 
,^ 'MicrobiblGgicar^AV^v^ - 



53V7 and below |l 2.0 -^arid below 


■■,■••■•2.4^ 


53.8 to 58.3 ^ i2ll%Vl4.6 
58.4 to 63.8 14.7 to 17.6 , 


"2.2. 


63.9.to 70.6 ^ l^;7^^2i.4^ 




.70.7 to ,79.2 , 21.5 to 26.2 . ^ 




79.3 to 90.5 V : 26:3, to 32.5^ • 





Maximum Gontaminaht tor0d for the preseAce of coliforin bacteria as 
: Level, mrlliKrams/C index of tlte pDssibility o^^^^^^ by 

pathogenic microorganisms? Thi recommended 
standards vary with^^^ pi-pcedures 
and tM number of samples required for the sys- 
tem; Esse^tiaUy .;the requiren^ not - , 
more than one coiifbrm be. found p^^ 
IpO^hil sample examined;^^^b^ 

tions aj^ required appear in the I 

Fedej^ negister 3^ >and/or / 

local codes should be reviewed ifor any"%ddi- 
tiQnal requirehlehts. 
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: : r [: Iniiiose rai^^ wbc^:^^ w^ter: ^stem ; i^i^HisJ^^ the watei*' supj;,; 

: it wili,-^^^ a system for .ThisinaajiM in de^l toethodg for dis^^^^^ 

1 di^iiiie^i^^^ iiifection of welU 

/: . inpn liiethcd cifAdi^ii^^ use^of a r iii^perative to obtstin the advice of hiealt^/ 

, ; rcyqriimtjr^ siuthorities before installing; arid operating a 

i>^:te(ci;ion Idi^infectiori systemi;^ ^ ■■'.'■-^-i^ 




'4^ 




r. 



, • *pthet means of chemical disinfectiqyl su(?h> as those irivblving ozone, iodine And bromine are currently being developed. . 
Jt is incumbent upon Mhool authorities .Ui investigate cooper^ion^with State and/or loqal health 
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i^tlBMcf HEALTH RATIONALE <^ 

3^ • Hot C0I4; w uiider pressure, flush 
i»ilets^^ |3id washfaoms are-rnecessary^^fo^ 
sorial hy^ene' in all schools. In those schools " 
Jiaying food seryide operations, additipiisd facili« 
;tie8 are-neiessaxy sknitaiy food preparation ' 
and cleaning prdced^ries. Dressing ropmis eiqpiipped 
; with showei^ atre lequifed*if,stude;its partici- 
V pate in physical education. ^ 

> 'A properly designed ■plumttn^^ 
maintain the supply^ p^^ water imdfer pres-' 

sure whik aisa^^^^^ frdf^conlamina^ . 

, tipji^T^^ be digtribute^hrough the 

building to av sufficient num|>er^^^ of acci&ssibliBj 
clean fixtures convenient for use. TKe sanitary 
sewerage system must flmction reliably to col- 
lect sewfiige arid convey it in a sanitary manner 
to the treatment ^stenii Pliunbi^^ must 
also be of siifficieint nxmilx^r, piloper design^: aid 
kept clean, Most states, school systems, or local 
agencies subscribe^^l^^^ of standard desi^ 

and peifcrmance for pltunbing 
other design elements, the schodl authbrities 
should seek the advice b£ {Appropriate profes-\ 
sionals^ih detent 

,ble ari4 subscritfe to these prpvisions in the 
design^of the pliunbing system/ 'Hi^re may be 
• special State standards for the school that are 
^ more stringent than local codes which must be 

followed. r ^ ' V 

■ . ■-' ' • • u ■ • ■ ■■ 

"ISome natipnal ^agencies develop design stan- i 
dards that may be used in the absence of a local ; 
rcbde. A list of these agencies appear at the eri 
of this chapter. - ' 

FACILITIES 

Iv Lavatories 

Lavatories should be conveniently located 
throughiDut the school plant. Lavatories should 



bfe located acyac^nt tp^ ca^eteriais^^^^^^^^^ 
of Jdwer gi^i^s i^^^^^ iii ; 

^ cafel^napkitcheH areasf^tate pr Iokj^I cdde^g^ 



ernliig fo0d:s^^^ bi;fbi^y 
Jovireid'for wlatallatiori 

ice areas. Lypvatorfeso in toilet rooms shoj^d be. 
piaced^so that students will pass then*! n laaviiig 
the room (Figure 3), 'v " ' " iv \ 

Table 4/ MinirnumTtavator^^ 
ly^es ofgchools' • 



Fixture-to-Pupil Ratio 



1^ 



Elementary and A- . 
Secondary SchoaiisL_ 



1:30 pupils up to 300 pupils * 
1:40 pupils for all above 300 



Figure 3, Handwashing Sink 




V 



I' 



lavatot^ shoiUd have 
^xj pressure, to 
V^reicfep^^de for ased r 
' /K Wate^ uii( ?r pressure is ndp available, other 
smtab^ hismd washing ^^^^^^ be pro- 

vided.^Facilities should be placed in vestibules 
where they may be rfeadily used My pilplls after 
u^ing the toilet. Tanks oh stands may bife impro- 
j' vised apd should have storage qapability 

of (i^bt less than bne^-half^^ pupil per 

daj^; Sjpring-type faucets^ J and are es- 

serit&iii (circumstances. Wastes from 

the')^^ of 
■ .;:prbpei*ly^ ,. \i: 



Water Closets 



■ Water closets shpuld be located in toilet rooms 
on each floor where class>oom8 are located. In 
. recent years toilet facilities/ h^ 

in each ciassrooni • foi; chiidreTi 6 to 7 years of 
: :agei Where this is not done, toilet rooms shpuld 
■ be separated for xiise by yotuiger 'and older pu- 
V pils. This may generallj^ accomplished by lo- 
/ eating toilet rooms near the appropriate classr 
•f^^rooms. Iri each toilet room for general use, riot 
^ less than two water closetsoshould be provided. 
• ' Minimum water closet ratios beyorid this " are 
. shown in the^^^^ table: 



Table 5. 



Minimum Number of Wsiier Closets 
for Schools . 



Types of Schools 



Water Closets-to-Pupiis Ratio 



Elementary' Schools 
Secondary Schools 



Boys 

lit* 



Girls 
1:35 
1:45 



/her 



In rural iareas where water under presdiire is 
iiot: available, the use of sanitary privibs or 
chemical toilets piay lite permitted. These sl^ould , 
be cbnistructed in conformity with rrequirements 
of the State and local health department having 
jurisdictiop:. 

.'3;-.UrinaIs. ^.V-. 

In each.toil(5t roomi'for mfllei^, water flush uri- 
nals should be provided in the ratio of on4 fix- 
ture to each 30 males for both elementary and 
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secondary schools. In cert^ 
health Authorities may permit the use of non- 
flush, trpugh-type urina]^ i/ thiB drainage is 
disposed of properly, and the troughs are kept 
V clean by daily scrubbing with a disinfecting 
solution. In these situation's, deodorant blocka 
available for use in public urinals may be help- 
JFu^I in reducing odor. 

■:,-"*4.- Showers y : — ■.'■'•^ 

Every school with gynmasiums, organised 
athletic evi^nts or physical education clashes 
should have shower facilities for each' $ex. 
^ Shower heads should be provided in the ratio' of 
y 1:5 pupils for the largest single gymnasium or 
swimming class to be anticipated. - 

5. Drinking Water Fountains 

* .Sanitary drinking water fountains should be 
located at strategic locations. A inii^imum ratio 
of 1 to 100 pupils arid 1 per fl^oor is reedttunendedi 

6. Service Sinks : 

Service sinks which have hot and cold water 
should be provided on eaph floor coiivenient to 
locker rc>oms, shower rbomis, toilet roonis, cafe- 
t^ri^is, -and kitch^ The ivater outlet ;tp' the - 
service sink shouldvbe a combination which lias 
a mixtxire of hot and cold water and is equipped 
with a hose bib. Each combinatioin faucetshbuld 
have an approvejd vacuum breaker. - 

7. Facilities for the Handicapped • : 
The Rehabilitation Act of 1973 reqilires that 

handicapped persons not be excluded by reason 
of their hsmdicap from participati^ 
that receive Federal assistance; Many states 
have enacted more stringent rei^uirements than 
are contained in this Act. Consideration should > 
be given to the nee(|s of thte hietndicapped in the 
use ^)f the sanitary facili|ies. 

Specifications for plumbing and building; stan- 
dards for the handicapped are given in Ameri- 
can National Standards Institute document 
ANSI A1171-1961 revised 1971, or later re- 
visions. The applicable sections of this standard 
are shown in Apperidix G. \ 
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. The potable wafer supply fe^ 

' nected to any fixture or device that could permit 
contaminated water to be forced or sucked into 
jsystem, iSped^^^ should be 

giyi^n that hoses are not connected in labora-; 
tories, at seryice siiAs, or elsewhere, or allowed 
to hang dpwn into wash badins or sinks where 
contaminated liquids may be contained/ A va- 

: riety of vacu^ijoi:^ breiSker^^ 
venters are avau should be installed 

in accprdance wi^^pplicable plumbing cpdes^ 

MAINTENANCE ^^^^^ 

■ Toilets and handwashing facility cannot be 
pipperly ufi«4 allowed to become dii^y , clogged, 
and odorous: Each toiliet room ish^puld be clooned 
Vat least daily iand all supplies checked/aiiif re- ' 
j^enishlkl. ]^^^ frequent deaning ma(y be nO- 
^skry in iu^as Of heavy t^a^ ^ 

;A Bc^ be established for periodic 

inspection of the 8^^^ as 
determined by.ac^al tiee'd. It is usehil to have 
a schedule of such in8i:>^tions pp9ted in a place 
accessible to the janitorial staff and the appror 
priate supervisory p^rsbtiriel When the task is 
completed, the schedule should be initialed by 
the person doiiig the work. During these inspec- 
tions', Water faucets ^nd water fountains should 
be checkedibr leaks. Signs posted in restrooms ^ 
encouraging hahd>v^hing and requesting that 
deficiencie's and linclean conditions be reported 
miay be tiiseful. 



The use of deodorjant^blocks in urinals ' isi 
- acceptable. However, the best ^ 
trol is frequent cleaning ^^^^^ 
not accegptabk te substitute the 
for cleaning. All isupplipS:^ disinfectsuits;^^^^^^^ 
cleaning tools should be kept in a locked area 
which is not accessible W students otiier un- 
authorized persoris. \. ■ 

' Agencjies Providinig Codes or I)esign \ 
■ Standards: , ' /:» ' 

1. American Natiojaal Standards Im^^ 

1430;Broadway, New York, New York 10018 

■■ ' ■ , \" ^ ^ ^ <i■ 

..2, Arixfencan Society-df Sanitfiu^ Engineering . 
r 228 Standard Building * 
Cleyelaiid, Ohio 44013 • ^ 

3. Americian Water Woi-ks' Association * 

; New YcS»Jew Yoik 10016 ' "^ 

4. National Sanitation Foundation 
NSF Building ; - 

'AnnArbor,iM ' 

5: National Autom^^^ Merchandising Associa- 
tion, sponsor of Autbrnatic Merchandising . 
Health Industry tioxiiicil ' 

^ 7 South Dearborn 1st. > .. • 

Ghicajgo, Illinois 60603 
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SEWAGE DISPOSAL 



PUBLIC HEALTH RATIONS - 

Body wastes are a main link in the trans- 
mission pfdisiBase from one person to another. It 
is , therefore , of^ prime importance that adequ ate 
. disposal rn(Etasui;;es be instituted to control thi's^ 
.avenue of disease dissemination. If they are not 
subjected to appro^^ed disposal measures , waster 
waters from food service operatiiins, janitorial 
services, laboratories, pools^;. showers ^ hand- 
washing, and dther schoolactivities may attract 
vermin; putrefy , cause noxious odorsj' and serve ; 
as breeding places fpr insects./^ 

-GENERAL- ' \: 

^j3|^ll liquid jv^stes shoiilci^^b^^^^^ a sahir 

^^ary mahiielj; The sam^ sy^tjem for iiisposal of 
body^ W^sjies may be used ft)r disposal of waste- 
waters -^^^ other school activitiesv}^ 

, This system must be watertight, vented outside' 
the:^building, and connected to all waste col- 
lection receptacles (toilets, sinks, etc.) by a^ 
water trap that prevents gas exchange within 

: thel)uilding< The integrity of this system must 
be maintained so that there is no possibility of 
leakage and no direct connections are made .b^eV/ 
tweeh this system and the water supply. > ' 

■■; pSblic sEWt:R s¥stems • . ■ ' '.f. 

• Proximity of the school site 4o a public 
seWer system should be carefullyii investigated 
p;-ior to any site selection. Authorities con- 
cerned with this feature^ of cpnjmunity's 
service systems include the Department of 
Public Works ahdvthe Health Department. The 
Healtb Department- has general jurisdiction 
pver most health matters, and its advice should 
be 'sought early; in the planning stages. If the 
public sewer system is not proximate tojHhe 
school site, but plans, exist for extension of the 
system tp or near the school site at a later date. 



use of an interim treatment pjaiit on the school 

grounds with means for future connection to the 
: public seWer system should b 

. The planning of a sewer system to collect, 

transport, and treat se>yage is qui^^^ 
• and must comply with many Stat^j|^ Federal . 

standards. The financing of such systems often ■ 
^ involves lorig-rangp planning arid coordination 

of effdrts^etween local,, iSta^^ Federal 

agencies. Therefore, scho 
^ contact the agencies in . charge of developing' 

:the public sewier system at the earliest possible 
■ time - The long-range plans for development of 

school facilities .shpuld be submittfed^^. thei 
.: sewer i)laxining,;ag(5^^ with a reguest for cqordi- 
, nation of effi^ provide long-range 

sa virig^^ of tinie and nioney and much preferred ' ^ 

system of waste disposal/ 

PRIVATE OR INSTITUTIONAL - 
SYSTEM ■ ... : \ - ; 

'heriu access to public sewier system is not 
(ossible, an alternate means of disposal must be 
jevised. Decisions concerning: planning of the 
V^hopl^ the ^ layout arid desiigrfc ojt?the Jfeuildi^nigs, 
j^ie selection jbf pl^^^^ arid even the 

selecUoiri. <tf**^ contingent aipon 

the di^pqs^l method chp . 
with the^ apji^rbpriate regulatory agendies is ^ 
i essentiial. . ./ V - , 

It is not th0 |>ur^^^ mainuai to outline 

all of the design, criteria for disposal of waste- 
water.:However, it may be of spme use to outline^ 
some of the basic options and resti:ictions in- 
volved, V -* 

Wastewaters may be disposed of invtwo basig 
\^ays: They may be Applied ip- the soil; or dis^ - 
• charged into surface waters. Both syste^^^ have : 
Umitations and both require i^bme degree of pre- 
^ treatment; t: ■ ; ■ • . ^ ^ v 
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i/ The disposal of wastewater soil appli- 
cation depends upon the ayailabilitj^ of suitable 
soils, to receive the wastes; Evaliratioh of ^ 
'■:. .[.■ for the capacity to absorb wastes will.r^quiife a 
/ ^ variety of soil test procedures and; a study of the 
* rainfall distribution^^nd surface hydrplqgy. 
; of application of wastes is also a 

factor. THq most common method is subsurfacie 
.. disposal following pre-treatnjent in ; a sepiic 
' tank. Subsurface^disposal 'may al$o follGw^^m^^ 
complex methods of aerobic treatment in. any 
^ , one of a wide variety of treatment packages^ 
. An alternative method to subsurface sqil appli^ 
- cation isj a system^ of distribution to the soil sur- 
face^For most selxbols this potentiai for problems . 
Avith. flooding, possible pathogen dispersal 
- through aerosols, and the need to utilize, all 
:available land woul^d preclude this alternative. 

is'possible tha^ rural schools or schools With 
an Agricultural program could utilize their 
wastewaters' as; a supplement to agricultui'al 
soils through surface ap^^^ 

The^'jisie of percolation tests for the/dete 
tionpf soil suitability is rec'ominended. However, 
roahy regulator^ age greater success 

using soil ahal^^sis and soil mapping techniques. 
An excellent reference fo this improved method 
and to waste disposal ailternatives is the book 
Wastewater Treatment Systems for Rural Comr . 
mwnihcs, published by the- Gommission on 
" Rural Water, 1820 Jeffersb^n Place, N.W.'; 
Washington, D.C. 20036, 1973. i ; ^ 

2. Discharge to Surf^ace Waters . , ^ 

Wastewaters rnaiy be discar4ed in't^^ 
atreaing following treatment*. ■ TO^^^ of 
treatme'i^t necessary before discharge depends 
upon many factor^. The natui^e of the receiying 
waters is of pnme importance. The assimilative 
capacity^ of the receiving waters depeftids upon 
the volume, flow, temperature, arid a hum^^ of 
otheP : characteristics. It is ^\^o important '.to 
consider how thfB receiving waters are used.fol- 
lowing the discharge of wastes into, theni; 
... The^e are many systems available for treat- 
riient of wastewater prior^to disch^irge; Most 



often the sy^^ 

type of packiage treatinent plant selected from . 
a iiunihiiey commerciar designs:. These sy stem§ 
usually provide f6r rpdor-free, aerobic digestion. ; 
of brgailic materials in the water folldwed by 
da disinfectibii, and filtration . when / 

necessary, ^n sorne Casesyriutrie 
be required before the final discharge "of the 
■ treated Water. .^^ ' ' 

Selection of an .effective anS etbripmical sys- 
tem; must be made in consultation with the con- 
trolling State and/^ 



-. MAINTENANCE^ / r . ' . 

No system of waste treatmerit and di gposal :• 
can operate properly without . maintenance.; 

: Greaise traps^nd septic' tanks ^require routine - 

. deaning. Thje grease tr^p will need service more 
often than the septic- tank and is probably 
handled best by the sCh'od^^^ 

A septic taiik cleaning schedule should be based 
on need as determined by frequent inspections. 
A responsible person on the staff should* be . 
designated to see that the scheduled cleaning^ 
is performed. The grease removed, shQuld* be; ' • 
disposed of through > the regular. ^blid waste -/'l 
mariagemeht systefn of the. school. Septic tanks'-; 
require inspection and dea^nihg as ;s.ludg^^ 

'^t scuni accuniulate in the tank. Such ser^^^^ 

- usUaUy/best perforrnied through a cpritract ^y4th . .. 

' aVcoihriietic^i.l waste^ 'disposal service.. . 
. Package .-^aste treattnent systeni& require 
friequent irispecti^on, monit6ring, and^aln- ' 
tenarice. These may be provided by a service 
coritract with the commerical concern that 

, inistalls the system Qccasionally, a 
the maintenaiice staff may bi^designated to ser- 
vice the system- providing the school insures ■ 
^adequate training. He may be required to attend 
a training school ^ or isessioris^^^^^ 
system siippliei'. y ; , 

If there is a turnover of personnel, additional-, 
training funds may be*" required.. W eco- 
noriiics tic) pay for a waste tiieatment system^nd 
not provide instruction for the personnel in 
: charge of its Operation. 



EKLC 



20 



re- 



> o- " J. I > , ^ quire extensive land acquisil^ph for^^m^^ 

. > &«wage dwpQsal^^s comply with ing required separation distance's from hbusiii 

.;vxmahy?types of legdrrequirements designed to Such requiremeiit^ should be considered early 

, ■ health and the property of • in the scheol • sitfe jjlanning. If the discharge: 

, others and. to is to surface waters or involves land application^. 

; Local plumbing ordinances^ or Stffte school the facility may alsc^have to riieet the require- 

, ^ standards and ehfo "'mentg of the State or Federal" a^^^ 

• it IS important to check with all regulatory with administration of the Water Pollution 
C^^^'^cies' lf*alfzbi0ng require- t . 
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PUBLIC HE^Tir RATIONALE 

School and health authorities must insute tlie 
^;^'mfidnteftanc^^ standards of hygienie 

in foo^^servicg programs t^.^p^^^^^ 
ti;4rtsmltted through^f^^ 

!schooi lunch progtani is particularly important- 
■ because the food is prepared for service to a^rel^E^ 
tively large number pf students, all. p^^ 
would be subject ta illness if the fp^ 
safe fiuid wholesome. A cle^ 
^rQpm will cpntrib^^^ to the wholesome- 

^i::n0ss en- 
haiicing'l^: p^^ The aesthetics of the 

lunclitobin (color, decor, etc') can- have positive 
eftfects on digestion^ behavior, and attitudes 
?ab6ut food: Also, a clean ^ properly Operated food 
Service provides stiidents with an^^^^^ from 
Avhicb to learn * ; V / ; * - 



FOODBDRNE DISEASES - T ' 

Of thef many :x)rganism& t^ 
bprne; th^mosit cQm^ at^- 

Fppdborne illnesses ^re u|^^ 
caft^ much discbmfori^^ temporary disability, 
and los^^^^ school time/ the possibility 
serious communicable diseases or serious chem- 
ical poispning aliso exists and must be guarded 
against; the need for concern is exemplified hy 
the 24 outbreaks and ,3677 cases of foodborne 
disease' in schools reported during 1976. this is 
estimated to represent a small portion of the 
tptal number /:of reported illnesses due to the 
ingestion of contaminated ifbod^ V v ; ^ ^ ^ • ; . . 
; Although a> variety of foods cah^^seyve^^^^^^ 
' vehicle for ti*ansmitting|6p^ when 
fimproperly handled; thos^t^^^ 
or in part of milk or milk' products, eggsV mesit, 
..^ -poultxy, fish, shellfish, or other ingredients cap- - 
'•[able of supporting rapid'aiid progressive g^b^yth 



of infectious or toxigenic microorganisms are * 
" nios|- G^ten incriminated, jThese f^^ 
-ferr^d to .as the "f^oteiiti^ily 

■ particular has been found to be the mo^ 

:\ mtii^^ reported Vel^cle causijig^^ , 

^ > iHness ill schools, are frequently 

contaminated with Sa/mone//a^^ - . . 

aureus; and C lostridium per/rihjgens oTganisrns. ; 
Bec^ 

; Wore in a^^^ failure to promptly : 

i^nd adequate 

and dressiid^g cqriditipris favorjtble for • 

^^^l^ff^^^ contributing significaiit- i V 

. ly to- the^ i^ potential; ^These ^ ^ 

• products must be adequately reheated t6 l65°P ^ 
(not just warmed) before seizing to destrt)y any v 
bacteria that multiplied during stbrager 

SATISFACTORY PRAGTICE v ^ 

Iv Gene^a^^^.• , r-:''^'^- ' ■ ■ ■'■■■"[ 

: Ifespoh^^ 

. thie sphobl food ^ervice^ p^^ with the : 

principal. The principal may appoint a director 
of the school cafeteria who will manage the op- 
eration; It is hecessai*y^hat^ all ' : 
food ^ervice workers, und(^st2Wfid^^ 
the principles pf good sanitation an^^^^^ 
cialemphasiss^^^^ 

of thosie factbr§ that have been shown to cbntri- . 
but€! to fbbiiiboriie outbr^ thfese factors in-^ 
cltide: inadequate cooking, inadequate, hot stor- 
age, infected^ persons haijidlihg food, -iiPbpds pre: I 
pared a day or more before serving and usihg^. 
leftovers, inadequate reheatihg, inadequate ■ ; 
cleaning of equipmehfej* pross contamination; iriU ^: > 
adequate cooking, usife'-pf toxic containers, con- V 
'taminated raw ingrediehts, intentional addi- J 
itives, accidental additiye&-.^nd obtaining fo 

■ from unsafe sour^eig. ^ :^ » 
The enforcement of env^^^^ , 
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staiadStds^fe health depai^- ^ 

nients. M^^ eistali-: 
lishment.codes or ordi^ that cover schpbl; . 
jcitcheiis and c insuring that food ser- 

vice ^arejas will be inspected routinely: Cbnni- 
pliancevwith theses codes should receive high 
priority from school au^ 

2;;- ; Personnel, : 

People are the most important aspe clean, 
heialthful food service. It is essential that food ; 
service personnel employed by the s6hool be 
properly trained: Sanitarians in local health de- 
pkrtments c£m arid ; 

'^•instruction.;v}-'o • .■v:,:'-.- 

: D through ifpod freq^ 

originates from, ah iiifected food handler. A wide 
r^gl;^^^^^ and infections 

•can'be trarismitted by the se individuals to othte r 
employees and consumers through contami- 
nated foods and careless food handling pr actices. 
Boils, infected cufe, and pimplies are- import iant 
sourceis of organisms which cause staphylpcoccal 
food into^dcatipn, one of the most frequently r(B- 
porteid ;l5T)es of f^ disease in the United 

States. The nose and -skin, without lesions, are 
also sources of thiBse orgariismsr thus, pe^ 
hygiene is. ypy -importan In addition^ the [h- 
testinatcti:^^ soiu'ce of Ctos^r^d^Mm j 

perfringeti^ OT^^^ 

''nate^f^d^.pr6^ ■ ■■ : ■r.\-''')r:y: [<■.■■ 

No j^rson should b^ allowed to work ^n the 
school kitchen while iiifected with a cfisease that 
can be transmitted by foods , or who is a c arrier of 
organisms that cause such a diseasCj or while; 
afflicted with a boil, an infected wdiind, or Va^^^^ 
acute respiratory infection. ■ 

Handwashing and personal hygien^ are of 
critical importance to sanitary food service. 
Hands are probably the most comm6n veliicle for 
the transfer of contamination to^ 
should be washed at frequent intervals and al- 
ways after use bf toilet, to^u^ ra\v meat or 
poultry, coughing, sneezing eating, 
touching sores^ pimples/ arid the ; nose/ Also;^ 
hands should be washed before beginning work 

* initiMly and befor^^^^^ after breaks. 

Clean clothing shouid also be worn by food ser- 
vice workers at all times in the kitchen. 



'3.' :Food;'Protectioii - ^ V "■ -^^ : • ..\ 

It is essential that all food consumed on the : 
school premises have adequateTprotectibri. tocal4 
and State health regulations WiU deft^ speci- 
ficrstandards regarding food ekre . The fdild wirig 
list summarizes some of the more important as- ■ 
pects of f3od preparation: 
ia. Food service personnel in schools should 
. insure the use of wholesome foods from ap- 
' proved sources, Of special concerns are all 
dairy products, eggs, poultr^^^^^ 
- V -and shellfish; • \ 

b. While being stored, prepaied, displayed, 

■ served, or iranspbi^d,'ippd^mi^ 
teqted from contamination b^dustvi^ 
rpclents^' unclean equipmeiit and utensils, 

' uimecessary handlingv'drainin 
; head lisakage or cpndensati^ 

c. Potentially hazardous food niust be kept 
; ; hot (over WOT) or kept cold (1>6^ 

prevent micrpbiial growth. Hot foods 
should be cooled rapidly to Minimize the 
time they remain jwithin the-danger zohe 
(45^ to 140^F). The following prbcediires 
will facilitate rapid' c^^^^ . 
^ h^ ^ ; ^ 

(1) yE)o not^ alio w hot foods to cool at rbpm ; 

^ (2) Dp not store foods at rpom temperature ; 

(3) Store food' iri shallow containers m 
refrigerator to accelerate the ^ dpblmg- 

/"^plrpcess.,: ' i':/'\-yr ' :;■ '■/y-:'^:/ ?; ' 

(4) Insure that the Refrigeration unit is 
functionihg properljr (45^ or.below). 

. d. Milk provided: by the school shoiiid be 
. GradeApa^^^^ 

at 45*'F or below. Miik which is sel^MBl its 
• original container or from an approved 
bulk milk dispenser is less likely to become 
contaminated. ^ ' 

e, Food shouldbe prepared with the least pos- 
sible mianua^ contact, with suitable uten- 
sils, arid on surfaces that prior to use have ' 
been cleaned, rinsed, and sanitized. The 
time between preparation and seryingO 
; should as short as po^ible. ^ . 
Vf. Cross-contamination bf food must be pre- 

■ vented. Since raw foods of animial piigin 
may be contaminated, they should^^te^ 
separate from prepared foods, and utensils 
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^ ^ and eijiiiipn^ should 

not Jbe,ius(?d on 
i thor^ rihs^d, apd sariitiied 



cause tti^ mjiy cfi^^ 
orgaiiisnis on jthdir fe 

The iefiecti ve cfeaiiihg and sanitizing of 
^q^ipnientv^^ an(i work surfaces 

mnim the tiiat fo^ will tecome con^ 

taiifiinated^^d^ that 



fc|od residue^ wiU- accjumulate^ dedbmpdse, or 
support the rapid deveiopment of food jpoisoning 
brgahisms arid' toxins; and that^ disease or-i 
gariisins wiU be transferred to consumer^- The 
cleaiiing operatidn should be adequate to clean 
and^anitize the volume of dished ah^ uterisils 
generated during peak periods, and to cliean arid 
sanitize storage containers, cutting boards, 
knives^ slicers and other equipment, as rieces- 
sary. Cleaning and sanitizing dishes and uteri- * 
sils cari be done manually in a thi^eer A 
compattriient sink (wash, rinse; Sjanitize) or 
mechanicadly in approved 
(Figure 4,? 5). - Singie-oise^^^ a^^ 



Ffgure 4* Three-compartment Sink 




o/pli^ shiouid be^ ^ : 

ui^ of; 
multi-Sse iitei^ff ^ Tableware, 

kitchSnw contact surface& of 



each iise and following aiiy interruption of dperr 
atiohs that itiight penhit contamination. The 
f<^d contact surfaces of grills and simi- 

lar cooking devices and the cavities of mi- 
crowave ovens shoxild be cleaned at least once a 
day and should be kept free of encrusted grease 
deposits emd other accumxdated soil. Noii^food 
contact surfaces of equipment should be cleaned 
as often as is necessary to keep the equipment' 



free of accumulation 6f dust; dirt^lfobd particles, 
and other debris, : v 

5. Size and l^out of Cafeteria, Dinin^^ 
.Rooms, and Kitchen- ; ■■ ' ' ■ 

The size of a cafeteria dining room y;^ill yary , of 
course, with the number of students,; type of 
program; and plaimed ui^e of cafet^ 
ing iise as gjrmnasium or auditonuih, for exam- 
ple). Unless^otherguideliri 
intervenOj it is acceptable to plan 11 ± 2 square 
feet 4>er liinch served each day for the cafeteria; 
and 6 ± 0,5 square feet per lunch served per dfi(y . 
for the kitchen, J) 



Figure 6, Double-line Fpod Serving Facility 
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!A|^ uriits of 

^Uipmien^^ iand between; eqvu]pment ; m walls 



J peirmiieinploy^^^ readily 
without cbntaminati^^ food o%>foo^ 
surfaced by clothing or p^rso^al contact.vSi^ 
cie: 



eqiiipment, or these space$ shoiild be closed to 
prevent contamination.^^^^^^^^^^^^^^v\^^ 

Kitehen layout is a highly specialized fui 
; tipn, Thetrfore} the plans should checked at 
alT phases of the; p qualifiied iiriii 



6» 'Kitchen Equipment aind Fiacilities 

: vary with the 

number of pefsoils to^ §erved. However j^^jft^ 



^ eration, lin? storage, hot storMgi^f^^^ 
meat pre^wation, di^^ baK- 
lihjg, ventilattton, and food serving 6). 
J: Eveiy food; semce facility shoidd have ji^^ 
'( adequate supply of hot and cold^iiipt^ 
utider pressure , plumbing, toilet 

facilities, vehtilatipn, lighting, aftd a com- 
prehensive solid wasfe management s 
Thpse subjecfcS: are discussed in more detiail in 
mother chapters. Adequate hand.washing 
facilities (layatoryV soap,, hand tbwelsVmust be' 
jproviiiied in the Idtcheti at cohvenient loca- 
•tioris (Figure 7). • - ' '/ *• '■■ 

Jlbors^ walk and equipment shbiiW bemain^ : 
taihed in good repair -arid kept c Floors , 
should be finished so as to facilitate cleanirtg and 
to prevent the grease or other or- 

ganic miiterial. Properly installed floor drains 
are heeded to carry away spills or fluid wastes. 
Tq facilitate cleaning, non-absorbaht materials 
should be used in wall areas frbjn the floor tbith^ 
height reached by si)iash or spriay. Local arid 
Stat^ en virbrimentai health ^^^r^ 
i%|diiional irifbrmatibn .about equipnient and 
^ facilities.' . , 



Fbr adfditibnal iiiforpiation about regUia.tiQi^^ 
6n food sendee: operation's, consult tl^ latest 
version of the Food Service SojiUatioriiM^ 
piiblisheii^ by the Fqbd an'd Drug Adninist^^^ 
tion: ■ ' ;,v: '.V- 
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■ ; PUBLIC HE AL^^ 

A Vwell-lighted environment conserves; 
^eyes^ight^ disc<^^ unsanitary conditions, 

arid may ^lontrib^ efficiency. In 

; addition, gockl lig^^ provide a gre^t- 

; ^5r s of well-being aiidboDa^^ 

;;. :Much Has been publishied on the subject . pf 
: light — yw^iat it is, how^ it is generatedv the ' 

mechanics of seeing, and similar infOTmatibn; ■ ^ 
. The material contained in this^ 

tain^ to the principlies of lighting 'as applied^0 

vision tasks in schdols and how proper scfeboj 

lighting; miay b0 measured and^^^^^^ 

Jt>yo concepts, qu€m 

^it^ aii(J Jqti^ riiai^ libf 

■ njeceisarily iriean that proper lighting^ is/ ; 
. achieved; A basic principle in lighting science is 

good light distribution: As in the cas^ of acous- 
tics, the design and application, of light fixtures 
is a highly developed science. T^hferefdre, the ser- 

; ^ices; of ah illumination engineer or architect 
experienced in illumination practice will be val- 
uable. However, those concerned with schbol " 

= : pjs^ 

the general facts concerning proper lighting arid 
the rriethods whereby it may be achieved. The 
schck)} scieA^ teacher or principal using a light 
meter can tell a grea 
? erivirorimen^ and can make reco'mmerldations 
for improvement. 

LIGHTING TERMINOLOGY 

; ; There are, £^ commonly /used in th^ 

j^design and evaluation of illuminated spaces 
be known by school personnel 
dealing with thes^ They are as fol- 



vl- Lumen' ; 

The lumen is the iihi^used to measure the 
amoimt oi" quantity of light^^ from a light * 

source; A light soiirce candela (formerly . 

"caridle") produces 47r lumens. : 

2. -':FQotcandle '' ^^ i.^ • / 

The fbotcandle is pne^^ illumination^ It X 
i^ a measure of the amount or quahtity of light / ; 
falliiig on a unit ai-ea.. Ifj for example, 1 liuneiii 
. from a light source falls oil 1 square foot pf a' 
: -Buifacej^^^t^^ be 1 footcandle. 

Also; a surface 1 foot ifrom a source with an in- 
tensity of 1 candela w an illumination 
of 1 fbptdandie/ ^ ^ ^ ^ ; ■ 

3. Foatlambert t - - 

Fpbtlambert is a m^ of luminahce 

(photometric brighthess)^t measures the 
amount of light eipitt^ed or rel^ectesd from a cer-: 
tain area of a sulfa eniitting t / 

lumen per square foot of surface has a luminance 
of 1 fpotlambert. \: t 

ILLUMINATION REQUIREMENTS 

Adequate -lighting is detennined by both the 
quantity and the quality of the light. Quantity is 
the amount of illumination that produces the 
luminance of the task and surroiinding area. 
Quality iii lighting pertains to the distribution 
of luminances ill a visual enyironmeht and is 
used in ai positive sei^^^ imply thkt all lights 
contribute favorably to comfort, safety^ and 
aesthetics as well, as ease of seeing. • - 

1/ Qu antity of Illumination 

^ The niuminating/ Engineering Society has- 
prepared standards of practice for application , to 
schools. Illumination levels recommended by 
the federal Department of Energy are giveri in 

■■Table 6." -y: - . v - ' ■ 
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v\ ^Tabk^6^^ lUuminatioii 
: / I^Vc^s/D^^ of Energy . 



HeUways or corridors iiftJ^ ' 
Work aijd circulation areas 1^* ;^^ 
^ : suxTOuhding woirk stationis . : 
Normal ciassroom work/ suqh bsa^v : ^ 
: reading and writing (oh task orilyj,^ 

store shelves, and general displiiy 
.'^"area-^; ' ." ' . -' '-lif '. 
Prolonged classroom wdi-k whidK; . • 

is somewhat difficult visually 

(on task only) ■ ' « 

I^longed classroom work which is 

visually difficult and critical in ' v 
; nature (oh tfiic only) (Figure 



Footcandle Levels 



60 ±10 



'75 ±"I5 



100 ± 20 . 



^ 2,|^al^y of Illumi^^ 

ttie factor laiown as gla^ Or 

lau:ge luminance^ may be de- 

fined as high lum dis- 
coinfort, or even interference with a seeing task: 



It has several classifica^^^^ the first being dir 
rect; glare diie tQ bright sources of light in the:\ 
field of vision. An unwelcome tondition may- be ^ 
^caused by small areas ef high luniinahce amid 
larger adreas of lower lumm gimef 
is the reflection of light froni bright surfaces : 
. such as desjk tops, wallsj ceilings; floors, or wirir^ 
:;dpws/ ■ '■'■■-■■■::■:%['■■-■' :i. ''-/■^'./ 
V It has been found that the adye effects of ; 
glare are cumulative, nieanin^ 
time it inay hot be annoy irig^^^^^ as |the subject 
si t s in ah area (E)f glare he becomi^s pr ogressiv^yv 
more fatigued. There are two degrees of glare^ • 
discomfort glare and disability glare . Discon^ 
fort glare produces discomfort j e5^estrain, hea^^ 
aches, and fatigixe but dd^ necessarily: 
interfere with visual performance qr visibility. 
Disability glare does not cause paiii, but reduces 
the visibility of objects to be seen, 

A basic hile for avoiding glaire and also area 
of shadow in a lighted room is that the lighting 
stiould be diffuse, i,e,, it should com^^ froni many 
directions, A single ispot source causes; both glare 
and, shadows, Itr^hould be remembered, however, - 
that special seeing tasks such as needed jn a 



Figure 8. Fine Detail Work Rooms 
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g^^ere^^ The efJecti^ 6f ^ we: 

'^arij^ cda^^^ be jaiypided or^^ m by ihouhliirig : 

Ifiiiiunsu^ far aboye or awaiy fr6m noi4nal 
Imesjf ias possibiiBi aiid by limiting their 

Ithe ey(B8:!ln general, this Can be done by shield- 
ing luiipiiiaa^^ 

thie hoHMn de- 
^i^esi In the lurhinance of bare 
lanqj^ should hot be seeini when lopk- 

inig in tile ra^ de- 
grees above the horizontal (Fij^ire %) \^ 

<F}g^re S. Jncandescent Lum 

: Avoid illoare ' ./ 




Xttmina eyes fuiciction 

more effectively when the lum^ within the 

visual environment are not too different from 
that of the seeing task! While performing a task 
the ey^s become adapted to th^ luminance of 
the -taskvlf; however, the eyes shijEt to view a 
higher or lower luminance arid then back to the 
task, visibility of the Seeing task will be re- 
duced imtil the eyes readapt to the taskiiimi^ 
nance. To r^^^ this effect, maximum lumi- 
niaince ratios aire recommended as shown in 



: Table 7. 

Yatio between the luminance of theleeing task 
and that of the yisiml gu^ V 

TabFe 7. Maximum J^iiiiiinaiice Ratios for 
; ; SchoQl Lig 



Area 



Brightness Ratio 



EKLC 



Tasks to imm^iate siuroundings 
Minimum for chailcboard to 
surroundings ■ 

Tasks to surroundings more 
remote ;v.-.'''.^v 

Tasks to large remote bright areas 
Luminai-ies or windows' to 
surroundings 

Anywhere within ■nbrm of 

::^View„-.v-^ ■ V - 



.3:1 I 
: 1:3 
10:1 • 

20:1 
,46:1 



in achieving the above luminance 
ratibs, the reflectance of room surfaces such 
as cfeilings, walls, ah^ The 
reflectance is a measiu^e of ho\y much lig^^^ 
reflected frdm a surface and is expressed as the 
perqentage of incident light that is reflected by 
the surface. Recomniended classroom reflectance 
values are shown in Table 8. '-'-h 



Table 8. Itecommended Classroom ReiPlectan^ 



Values 



Surface 



'Reflectance (percent) 



Ceiling 
Window wall 
'Wair-.-.:;-': 
'Tackboards 
Desk and table tops 
Floors 

Chalkboards 



80 to 85 
76 to 80 
50 to 70 
50 to (BO 
35M 50 
Vl5M30 
. I5 JI2O 



Room color grektly influences the effective- 
ness of a lighting system. Color and tekture de- 
termine reflectance. For ceilings, a reflectance 
of 80 to 85 percent may be achieved by use of 
white or ofif-vvhite finish. Ceiling color should 
extend 18 to 20 inches down tfie walls ilhless 
the ceiling is extremely low. Average wa re- 
flectance should be 50 to 76 percent/bbtainable 
by light pastel colors/It is iihportarit to g^v&the 
Avindow wall a little higher reflec^ceils Mgh 
as 75-80 percent around the windoi|)^^ 
walls as-daylight enters h^re arid th are con- 
trasts with the windows of hiRh ^miriarice. For 
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Ligh^ linoleum and vinyl tile help pro- 

duce fc^desirabie eiffect and are aisb easier to 
Ncleaii than dark tiles. Desks and tables ^hoiild be 
light colored or finished with a natural ; non- 
glai^materiaL • . ^ ' ; ' 

■ 3. Computing Require^^n 

"It is hot difficult to compute illuminiation levels 
which may be expected from a selectisd light 
arrangement. A simple method for making such 
computations is known as thie lumen method. 
Firsti the type of system is ch Vipon 
the ; mamiifacturer -s description , personal . taste , 
and other Factbrs. Next , a symi^etn^ lay-out of 
the luminary selected is made. Miajdmuiri spacing 
is tisually fixed by the choice of lumiiiaiy and 
the ceiling height of the rdom. Al^, as Shown 
in many lighting catalogues, a ^bPB^pf J^^^^^ 
for Ughtirig fiktiires is available showing the 
ratio light from the sotirpe to the light 
reaching the worldng plane. Th^ factors are 
kiaovra as icoejRFicients of .utilization. The re- 
quired /light value shoiild^ from a . 
: table of recoinmended light levels ^ !^^ 
\Aation which wiUl^^ 
hary iis given b^ the following fomiulaH' v 

ni^roihation (fbbtcaridles) ^^=^^^^ 
" / total lamp lumens x cOef. of utilization x 
V ' mmntenaiice f^ 



Area in square feet 



T^^ accounts for the der 

create ill illuminatioiifollowihginstallatidn^o 
system. This decrease in light output depends 
upon the "choice of lamp, its age, the dirt which 
collects on the luminary, and the dirt which col- 
lects on ceilings, walls, etc; The normalxange for 
the maintenance or use factor is between 0.4 and 
0.8. It^is lower for dirtier area:s where, fixtures 

-may be r^jalleily cleaned, for indirect lighting fix- 
tures, £md for fixtu with high inte)c1ial reflec- 

■ tiohi- ■ ■ . ' ■ j ■ ■ • 



LIGHTSOURCES 



Day light, and electric light are the two main 
sources of light. The use o|* (i'a^^ should be 
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encduraged because W thiB/sayirig in energy arid ; 
also to obtain be^fit of its wide spectrum. The - 
design of new buildings sh^ 
-possible use of natural lighting conditions: Thfe >- 
recommended wmdow-glkss area of a classrobm . 
is usually 15 to 20 percent 
the Northern Hemisphere, school 'builds 
should generally be brientied so \that northern 
window exposures are obtjiined/;^ ^ 

Because adequate diay light is not always ava^^ 
able^ some meajis for artificial lighting shbuld- 
be installed in every classroom. It is iinpbrtant : 
that areas of sharp shadow change be aiyoided in ^ 
placing light sources and that unijfonn levels of : 
illuminatibn be achieved; \^ 

1 tob far ap^i^ , a' person y/orking .mid- > 



are 



,way be tweeh them Will be in ^^n jSirea of insuffi- . 
cient illuihinatibnV Insta^^^^ g:dditibnal 
light fjxture elimiihates t^^^^ 

T^pes of artificisfl liglrf vSyhicn m -1)6 utilized J 
in school buildings are incandescenit and fluo- 
rescent. Fluorescent light, in gerier more 
Economical since a miniihuii^ of energy is wasted 
as heat and most of the eleCi^ric 'eniBrgy suppl^^ 
to the lighting fixture* is utilised as light. Al- 
though the imtidl cost;, of , installation miay be . 
higher thim for ihcandescefit fixturies, operation 
arip eledtrical cbsts are pfteh lower, a 
: ' When artificial lighting is used, the typb of 
itimiriaries chosen should be based on the quan- 
tity and; quality ;reqtiirements of the spacer. A 
luminaire is a complete lighting device consist- 
ing ;of one or more^ lamps together with parts 
to distribute the light, to positibii ^d protect 
the lamps, and to connect the lamps to the power 
supply. Artificial lighting systeins are classified 
into five types according tb their light' distri-; 
butiQn. These are ^hpwn in Table 9'. 

* ■ . ■ ' . . ■ • • 

' Table 9. Classification of Artificial Lighting 
.Arrangement*: ■;■ -V; - 



Type of 
System- • 


. PeY'cent of Light 
Directed 
' Upwar 


Percent of Light 
■Directed ' 
Downward 


Indirect 


^ 90:100 ■•' 


: 10-0 , :. 


Semi-indi4:kct 


[ 60^ 90, 


40-10 


General diffuse 


■ 40- 60 


; : 60-40 • 


&mi-direct 


10- 40 , 


90-60 ; ' : 


Direct 


0- 10 .'■ - 


100-90 
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7r M digtributionsi three basic 

:pidnciples.a^^^ 
diffusion;:a^ 

may be illustrated by placing a light spurce ber 
vhihd a piece of brown paper. A dull glow oh the 
side of the paper away from the light source indi- 
cates that a little of the light has passed through^ 
Lbut mQst of it is absorbed by the m'Siterial of 
^ the paper. Objects b^ the paper are hot seen. 
The principle of difiTusion is illustrated by a piece 
of translucent glass. This allows much light to 
piaiss through, b6t objects on the other side can- 
not be recognized clearly. When light strikes a 
surface, a part of this light is thrown back into 
the original medium, this is called reinfection. If 
the surfa^ce is smooth, reflection is regular, other- 
wise it is diffuse. A transparent piece of glass 



^reflects very little, while a nrii^ al- ' 

^^^'nibst iQO*'percent..'v ; % ' ;^ - ■ -Z' 

Although the indirect types in TaW^ are less ^ 
Sufficients they^ conrfoH^ble lighting 

than the more efficient direct t3T)es. Because j 
direct tsrpes may produce disturbing shad 
Sand glare, they should be confined to stpraige * 
areas or spot applicatioris. 

Tli^ general , dif^^ iighting is also known as V: 
"direct-indirect" lighting. For diffiise ligM dis-: 
tribution, the indirect installation is effective 
because ceiling or wall surfaces act as the light 
source. Shadows are minimized and glare is con-. 
trolled. Where such an installatrbn is. provided, . . 
ceilings should be of a light color^ white, or near ; 
white- Ceilings should also have a flat finish 
to control direct ref^<Bctions or image reflections 



Figure 10. Principles, of Light CoiijLtrol^ 



ABSORPTION 



LIGHT 



SOURCE 




^DIFFUSION 
ivLIQHT SOURCES 




Translucent Glass or Plastic 



mm/\ 



RAYS 



REFLECTION 



CLEAR 



GLASS 





MIRRO 
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jv ^ pf diflfiise-lighting is morje 



fighting siiryey can be as. simple, or as cpm- 
preh<ens|v^ idescribled^ thre^ 
essential quantities are deteimdried: illumina- 
tion (footc^dles), luminance (footlamberts)^ and 
reflect^iin (pei'cent). Many tj^ light-mea- 
^^^^^ are available , biit the most 

comj^mlyu^ 

^eans of a photoelectric cell, which> causes a 
fpil^aU electric current when struck by direct or 
incUrect Kght. The ciiri'ent. is connected to a 
mcrd^airiine^ of illumip^- : 

tibn in foot candles. A pocket-size;: Ught inefer 
is shown in; Figiure 11. ' 

• Figure 11. Light Meter 



One of the sources of error in an inexpensive 
light meter is that it does jipt respond to colored 
light as does the humap, eye, and i 
tive to light reaching the plane of the^^^ 
electric cell frpiji a perpendicular direction. To 
accbmnt for thie response W the eye to ligh^ arid 
to coinpeMate for lig^^ light- 
dietecti Ag cell surface , a light meter shbuld b6 
-color corrected" and Vcosiiie corrected " • ^^ 
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: : Ordinary light nietei^ iiiay be lised ito^approx^ v 
mutely" dete 

surface s, the cover pjate ^ should be held ii^^^^^^ 

jectly against the su slowly drawli : 

back a few inches. Ltmiinan^^ 

the| reading in fi^ } ' ; i ; 

• To estim^ate the reflectai^ 

illumination and luminance are first deters- 

miniBd. *T^^ ratip of luinteanc^ fo()tlambe^ts^^ 

and the illumination in KK)t candles is thie^^ 

:flectahc(B;' v;. ' v: ^.V.- 



COST OF LIGHTI] 



Initial cost of the fixtiires and installai- 




■ The ibllpwing fectors should be, ^^6lude^^^ 
j^stirhates of 

tioii. „ 

(2) Cost of power consumed: r ^ 

(3) Maintenance, cost for cleaning and re- ■ 
lamping. . / 

Relamping may prove to be a considerable 
factor in the cPst of the system. The iuirieh pf 
a light source diminishes with use ^;aild ^^ 
usually iripre economical to replace lamps befo 
they bimi, out. Individiia replaceniienfieiria^ 
js called "spot re 

ment^ Lamp 
mahufact^^ describihg grpiip v 

relamping schiedules. N^^ 
labor cost by group drelam 

: sate for £h^ .valu^ pf the ^©preciated lamps tha^^ : 
are thrbwtr:awaj^ 

■■■ ' Three simple should be obseri(ed tb^g^t 
: the^niost out of t^^^ lighting Installation: 
r* (l) vdjS^ wall and ceiling surfaces in a 
■V ; c^sui/ fiSBshiy pm 

(2) Haye a regular checkup schedule for re- 
V placing burnied out lamps. 

(3) Gle^ fixtures at least once a month, de- 

' ' pending upon atmospheric conditions. • 
The use of efficient lighting techni<|ues is yi- 
tal to energy consiervation.j An energy conser- . v 
yatioriist pr qualified engineer sHou^ b^ con- 
sulted ttbdetermine^-^h to efficiMtly prby^ 
adequate iUumination to cPnser^ 
reduce costs. Chajpter : lO^"Thermad Er^ ^ 
riient," and 

.conse^rvation; V ■ )• ■ ' , ' ""r •. .; . '\ ' ' , ' - ■ ■ " .:V 



PUBLIC HEALTH RA ; 

^^^^ iieiripei^k^ 
• : tibn conjtribt^^^ Healtliful and^^comfortabl e 



environment. 



GENERAL 



T cbncejpt of tKie iheriri 

embraces . the functions; of air heating, codhng, 
; humidity control , and air distribution, pi^tribu- 
> tidn in turn implies the delivery of fresh air arid 
' the removal of U3ed These functions in a 

school environjB^e^ important in achieving 
x stu dcnt an d>ait|^ efficiencyy and health. 

An air edhdilbG^ning system that / is - properly 
^;;desiigpedj c^^ operated cari produce 

V^^bpiftditioii^^ spread of rei^piratory 

Sfttflic^ ^-■■■^rx: 

fThef is capable of a<ijustih 

extrem(sr^ 6^^^^ and cold, as well as humidity . 

■ I'iye ba^ic fchange$ can* occur iri the^i^irVof an 

■ unyentilated, rooin: - 

V (1) : ;^ Body heat raises ihe tamper aturie. 
: (2) The breath and perspiration of bcciipan^s 
-/^^raise'hrii^ V.v--,: vv ■ ■■^\}y\^[ 

(3) Pa:rtially oxidized organic mfleitter is re- 
leased into the air in small amounts by 

' 'a.-,. -0 occupants;^ ' ■" 

(4) The oxygen content is reduced. 

(5) The carbon dioxide content is increased, 
r As these conditions progress, the air of an 
occupied space becomes increasingly unsatis- 

;> factory for human comfort and occupancy. It 
i is ther furiction of air conditioning to maintain 
' th6 proper limits of temperature a^^^ 

GLASSROOI^^^ 

f : The probl em of defining^ ide al thermal coridi- 
a tions is complicated by factdrs such as metabolic " 
lieat of t solar 



. radiation, heat loss or ^^airi' through the walls, 
infiltration of outside air, odors, and air motion. 
Nevertheless, recpmmendatibris for conrfortable 
conditions are found in numerous texts aiid 
pUblicatidris by groups- sucfr as the American. 
Sociiety of Heating, Refrigera;tihg; and A 
Conditioning, Engineering (AS^^ 
per^ture requirements for various types o^^^ 
classrooms cover a rather narrow range or 
dry-bulb temperature. A range of 68°F to 74tf! 
during winter^m and a range of 74°& to 
s79°F duririgr^^s^^ are consider(ed 

. satisfactory. Hdwever,fduring a severe: win^ 
i v^ energy crisis these recommendatiohs iiiay need ' 
to be reduced to 65°F, tempp^ 
showi:^ that children are generally more com- 
foiiial^e if tern aire some what ^ copier ; v. 

: • than^ thp idfeal ;b^^,adults. •^When - 

studet^ the dassfoom are moder^^ actiy e; y 
' the lower limit mentioned above ^is dfe^ 
when they aire less active/ the higher limit ^ 
m^ybemprecomfo ; 
or slightly lower is recqm 

■ except for higher temperatures iri Ipcker and ij V 
/i^hfewer roorii^ (83°F)> v 

; It is, important that 'the t^^ 
sured at this level of the students seated arid 
nbt- at ••eye I^yel" \ ■ 

-. VENTILATION- '-- 'y ' / 

' Ventilatipri is the process of supplyinjg air 
to and removing air fromi a space; It is one of tlie 
most imp^rte^ht techniques to maintain the 
quality piF air in tliiB school enyirorimenti 
may^be accomplished by natural or by mecharii- 
cal mean^^ outdoor air is introdiuced into \ 

the air system of a school building to^royide; a -} 
basic miniriium q^ 

healthful respira^ occupants. Gener- • 

ally the minimum quaritities* of air heieded^^ ; 
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breathing: 
;iDg,;thro 

f aoi3rs and wind6ws^Indiv^duals sharing resppri- 
j>f sibility fo^^^ construction of 

*3 SCihoQl facilities offen di^ the specificar 

tions for ininimum ven^^^ f ates Th^ amount 
of yentilation required for oxygen jeplkceniient 
and carbon dipxide removal is at l^ast 1 to 2 
cubic feet per i^i^ however,, 
•^mless clean air are pro-^i 

ded, odor buildup would 
ites, as would increases o^^ 
■ htonidity in the non-heating seasons/T^ , 
/ aj^minimum clean replacement of 
person in; the classroiMn is^ g^^ 
inegride^ >^th^ cenj^;il aii^ distnbii?^ 

• tioiti -system necessaryi to uSe^ 1,^^^ 

{pfep pferson of outside air for . the bunding- ^as R 
^hole/prdvide^ eqiii^iilent ifor 6^b^^ 
'\ ^tilized. This equipment should use recirculated 
mr fo ]to 4 cfm per 

person of outdoor air. 

It is important that air deliy^ 
room be distributed in'a manner such that xlra^^ 
fiure minimize^ eliminated. Air velocity in the ^ 
pccupied zone shol^ higher than. 25 feet 

per minute (Ipm). In waW ventilation 
air velocity should be rfiii^d toidtfj^im oi- mb^^^ ' 
^nles& a^^ is provided; In that^^ the 

25 fpte iim^^ tx) in ptder to 

V aii^id chilling drfi^ bif the ()c<:up^an& 

HUMIDIFICATION AND bEHUMlDIFiCA. 

The control of humidity' at .times 
humidification (adding moisture td the air) and 
at othei^ dehumidification (removing 

moisture from the air). Tfhe jcpnsequent drying 
ouiy^f rtiucous membranes may in- 

crease ;thesu&6ptibili^ of students to respii^^ : 
tory infection. Humidification of the air under 
these conditions is desirable to a levei^ 
relative humidity , although actual limits may 
be iipposed by the formation of iefe on the 
dpws during the winter months. Some degree 
of dehumidificaftipn^^ i inherent when any air 
coding system is usfed ■ However, tjhe removal of 
latient hqat (thef condensation of moisture in this 
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; air) is riiore thari is the! 

reinoval of 3^ 

cooling eqXiipment i^^sigiled to rfe^m^^ 
much sensible heat as possible, ' l ; 

TYPES OF HE ATING ^ - ^ 



1. Central forped air system 



This is generally a: large systein to serve 
several spaces or a substantial portion of a schogl • 
In their simplest form/the ce^ 
deliver treated air a number: ^^spaces.^!^ 
^temperature -pf;th the s^ine -y 

; going td (Bach' space . AitJhidUgh some control may 
be pl^airied by vaiyihg the^^^^^^^ to each 

ropm>tem 
Pand the systerii cannot be m 
^ and heat another simultanepusly/ The:^^s^ 
ducts arld||in c^n be uSed fb^ cooling as weir 
fDr heating if each has a capacity of 25 ;pei^ 
greater than tha required for heating alone. 

The central forced mr system i&^n^ : 
biecause a 1jb«^ efficient co6ling unit ; 

is used. Also, the cppling capacity does npt have 
to be as large as thq siim of equivalent smaller ; 
iinitsv This is true peak loada w^ 

occur ^multfimeousiy in^ 
} individual equipnient^ ejsLch pfece A^buld re^ 
a ris^ting. equal tcr the p^ak load in the space ' 
which it would serve. , : ^ • 

A system for heating witli a heat piunp can ^ 
be considered in conjunction with a central ' 
cooling unit: 13^ heat pump collect^ heat ^a^ 
transfei^ it frQ^m\pne place to another^ In winter 
: it takes hei^t?^^^^^^ oiitside air and trans- 
:feles it into* ^ei|tt^^ingj in summer ittakes hedt 
from inside fjl^building^^a^ . 
•'•■doors.' : .\-,;^' :--^vSvv- ''^ " . - ■'..y!''--fcy:!>:^'.\ V 



2. individuai unit system 



This is a sy^em invwhich air is tempered in ? 
the immediate vicinity of the area to b^ 
Each unit is located^b^iie^^ windows of the v 
^ room ahij^ts as^^^ for heat pro-, '', 

duced bv s&£to. hpt wa^ Siich a^^^ 



duced by st^ 

system can also be adapted for cooling by using 
direct expansioiivunits am 
>yater |:hrpugfa the pipes. Direct (p^gansx^ 
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units because a ipptor and compressor are iiised.^^ 

^ 3. l^il^^ heating systems) 

: TO adv^ntageaus for c^^ 

purpdses in the ' ^^ef all heating syst^ni^'of a 
school^ .Both methods are based on the transfer 
ofKe^t by radiation rat^ Heated ai^^^^ 

^:a3^ in tjjej discussed systems: In panel 

VJieatitag, large surface areas are heated to toe]^^ 
'^f^i^^iur^es of SO^F to 146°F by warni;f 
pipihg/^ann air jdubts; or electricaf jejtehifents^ 
jeinbeclde^ in the walls, floods, or ceilingsv Tlie 
■*||jating 
iirable for priir^^ 
•3pen4^:i^ the ei;- 

.clusiv^ tise!^f%arm panels as a heatiiig: nieani^ 
•i^ gen^ expensive than other heiatin 

vsy suitable for extreii^ cliriia^^ 

or rapidly changing load bmldihgs Heiated 
by electricity, radiant^ype heating is supplied 
from a ceiling: cable biiriedi ^n the plaster, or 
frpmi electric el^ernents behin((j[ glass of metal 
painels on wal^^or basebpaiiis: Hot water piped 
; t^b^ also 
provided heat by radiation. ! V 

TEMPERAIXIRE CONTRO 

. .*■ *^ ' •'• ■ •■ ■ ■■ ^; 

T^vo coi^^ of controls are those qpnr 

trolling the flow of aii- 'vplximi^ and those con-^ / 
troiiing temperature in vai^bus i^dtos. The 
exhaust inlets of air ducts are often equipped 
with louvers to reg^^ flow of air into a 

room. AA^ith respect to the distribution of heating 
arid cdoling i3fedia,*the?^ tem- • 

Jpf^riature are oi^iinanly p[^GiB 6r 
zotieigronp of rooips) in t^ 

pf t^ie the^ measure the tejniperature^^^ 

in the control space and to send a signalj,to an * 
appropriate control elemient. Care should be : 
ta](cen to place theimost^ iocationis frfee ff omi " 
unusual soiirces^af heat and coolness, jand to 
present .student promiscuously ac^iis^^^^ - 
thc^ itjf^^ 

tim^ bpe?^ •theiTOp^aj^^ 
iMilkned^ w^ the "ibve tem- 

^perature^bf the building at a lower level th^ri 



thatwW 

; stallatipn of ;dajj;iai^ 

riot C(Cti^pUcat§4^ a (iiyidends in fuel 

/savirigsi;: V'. ■ . ;;■ V;-:. --..y.-;" 



ENERGY SQUIM:E^ 

: i)il,;gas, and 

:co£il^ While^^^^^a riijrober of |chopls still use coal 
burning bbiler^s^^^UiBl ufea^ shifted almost 
Completely to oil ^nd ^natural . gaa Withiji>^he, 
past se vera sigriificaiiti^jiumber o 

■ schbii)]j^/haVe>l^ designed witH "all electric' • 
eriergy systieibrtis;^^^^^ heat is less 

efficient th£ui oil or gM^^ heat. TThe use pf^sp^ar 
energy also becomes a distinct possibili ty . A 
number of schbpls have been equipped by the 
Pepartmeri^^ of Energy with experiiriental solar 
'Mating and cooling^ s^^ ; • 

^ T^^ exact tsrpe of fuel to be chosen shpjald be 
baisi^ pn the economics of the situation^a^^^^ 
as the availability of the fu^L Oil has the ad- 
vantage of the lowest vmit eriergy w^ 
coal; Generallyy main£erian(^;^itf?oil ha 
and bulging equipment is 'more^^^ costly thaii for 
pthei^ fuels. \The price of bil flUct^ thiari 
that of ariy^bther fue^ is toward 

higher prices: Natural gas is gener^^ 
ered to be xileaher than; oj^ 
Lmpre cbmplietely, leaves no ash or residue, and: 
does not deposit as much on furnace sur- 

faces, Howevier,' in reci^nt years j gas/ Supplie?- 
have riot; been reliable in ajl areas of the cbuntory/ 
duririg winter: iri^ 



COLOR AND ITS THER 
RELATIONSHIPS 




Gblbr play^ little defined pairt ih i 

f eslablish]i^|f the cpmfortable thermal envii^bn- 
•mentTwhich wiU md^^ 

tb learning: There ii^ a psychological reaction to 
color which- has an indirect effect on thermal 
reco^ition arid a directly related effect on the 
^ pupiPs general disposition and e^yoyment 'of 
V going to school^ ; = . ; i:; . 

Color guides 6ould be establisheil^hat fa^ilf-^^ 
* tate decision making with regard to determ^^ 
irig the dominant hue, color value (tone), chroma / 
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depend ; on ^ w inucli ligl^t is * intended to • be 
refletted fiib^ ^surfSfees (8<pe Chap- 

W 9)v Selectidn of co^ in terms of 
tiire will depend on the orientation of the rppm 
(North 6r Sout^ inairily), the nature o^ 
immediate' enyirpnment/size of robniV duf 
of uiae, appropriate te^^ methods bf 

lightihgj and. noise level; v :: ; 

exposiire appear 

\%dth ' Vfium" coIqi^; robi^ with win^^^ 
sunny j^de'^ee^^ 
cqiors: aore appUedi A 

l^the exact relationship: Jfe color arid, emo- 
tions, there seems to b e . jaiiclear ihdication th at 
different colors cau^ 

changes in pepple. Red^ yellow, ora:ngej and 
violet are colors; oftien with warmth, 

excitem^jriti and stife while blue, gre^ri, 

arid grej^ colors are a^soci ated with coolness arid 
restfulness. The harmonious color relationsKips; 
established will pl^y a m part in establish-: 
ing ''the atmosphere" of the school. 

In schools, even those without windows, ^^^^^ 
furictiojxal purpose of cqlbrs : should be con- 
sidered iMj^c^^ educatiorial and 
iatchitQ^tur as the iriechaSLi^^^^ 
cal; design and . ilii^ 
ci^cy and well-being (as in indiistry)^ >^ 
reducing body ^j^^ Tbis bringis color v^jty 



• An anemometer or air velocityriridicating;! 

..-■■:'\:'deyicev:;:* \ ■ <. . ",[ ;•;.;^^..:.r 

v^Psychrometers are ayaHable in three ty^^ 
IPP^A so-called slirig m6(J^i)^lnch conisistiiB ^f a* 
f;di^-bulb thermonieter rind a wet^bulb tj^ 
• A^^ mounted on a stick which the User ^ 
/"whirls around rapidly ;/2) dry-^bulb and wet-bulb 



tipns for the different spaces in schoblsv^^ 



MEASUREMENTS 
As in the case of acoustics and ligiitirig, de- 



require the services of persons skilled in *such 
: work. However, the school principal , science 

teacher, or qus^ be able to readily 

deterttxine heiating aridivientilatirig^ cb 
• tile instriim^ ribt compl€t>^;arid 

consist of the,iblloWing: ' 4 K 

A psiychrometer — mechanically or hand- 



mbtbr-diri ven frin; and (3) a sinxple holder pf ri 
dry-bulb ^d^av w^ 

reservoir for keepin^^ on the 

^sensing eleriient of the wiet-bulb them 
The sling model is shpiwn in Figure 13. By the 
use of these devices and bj^jj^feiririg^tri^a^^^ 
of drfferenceis between weit-^biilb^ arid diY^feu^^ 
temperatures as in Table 10 or by refeiting to 



: K Figure 12, Sling Psychrbmeter 



• A dry^bulbr rthermbmefe^ : 




io 




'able iQ^, Relative Humidity Values Based on Dry-Bulb Temp^ature 
iB^nd DifTerenceriSetween Dry<Buib aiid Vet-IBulb Temperatures*' , 



Dry 

Bnlb 



DIFFERENCE BETWEEN DRY BULB AND WET BtJLB.TEMPERATURE X AT 15 FT^EC. 
. ' MINIMUM AIR VELOCITY OVER WET BUtB 
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* Adopted horn Technical & Engineering D^ta Section* Air Conditioning, Ventilation, Reflrigeration; Engineers Product FiU- 1960. 




a p8ychatt)in^trie (Figure 13), the amount of 
relatiyiBfliuim V 

*llie 8(^cohd piece of eqm diy-bulb 
teniperature thermometer, which can be ob- 
tained in various mjpdbls, ihcluding some which 
ciUGi be carried in protective ste^l cases. 

Tlie third instrument is the anemometer 
bjasic i^pdels of this instr^ 
one of which depends on a rotating shaft with' 
attached bla^ the air motion 

and transmit it by mechanical m^ans to a dial 
reading in feet per minute of air velocity (Fig- 
ure i4)» /The second device operates on an electric 
principle, is self-contained in a small kit, and 
is battery operated; It depends upon the effect 
of air jpassing over a small heatpd element. 
This instruiheiit also hsis a direct reading dial 
showing air velocity in lefet per minute; it is also 



Figure 14^ Anemometer 





usiefiil in rapidly defe temper- 
ature. This iiistniment can be used to find draft 
channels and to check air veibcities at diict 
■: outlets. . v:\ r •■■ ■ - ' 



ENERGY CONSERVATION 



On April 20, 1977, President Carter presented 
to Congress his plan for managing America-s 
energy future, formally initiating a national 
crusade that will stretch into the next decade. 
One m£Opr strategy of his plan involved the con- 
version of industry and utilities using oil and 
natural gas to coal arid other more abundant 
fuels^ reducing imports, and making natural gas 
miore widely available for household use. School 
administrators and planners should be aware of 
current energy needs arid participate when and 
where appropriate to conserve energy and 
""utility cbst^i'- ' • '-"v; ■ -X'''-^^^' ' ' 



' Many educatipnal iristitutions have reported 
substa,ntial cost .sayings and reductions of 
energy on campus as a result of vigorous sel^^^ 
initiated energy management programs. These 
energy savings are documented in a tWo-^vblume 
publication, Eni^rgj/ Conservation on Cdrtipus, 
issued by the Department of Energy . Copie 
available for a nominal charge from the Super- 
intendent of Docume nts , Government Printing 
Office, Washington, p.C. 2p402. ; 

The Department of Energy, has available fo^ 
purchase: or loan a variety of aucfiovisual pro- 
grams regarding energy facts, conservation, arid 
avajSable soiirces 

gr|ins are available from; Modem Talking JPic- 
tufe Service, 2323 New Hyde Park 1^^^ New 
York 11040. Audiovisiials may, be purchased 
from: National Audiovisual Center, General 
*^Eervices Administration, Order Section, Wash- 
ington, p.C. 20409. ' > 
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ter I I 
ACOUSTICS 



I^UBIie HEALTH RATIONALE 



; Jgxcessive^diiri of (effects 

9n people; Ari^^ effect is 

peniianent hfearihg im 
. facilitiies, the miain effects ar^^^ with 

cbmmunicatipn and disturbance^ a 

4ue to; noise (unwanted sound). It has been 
' shown^ that noise has a serious effect on student 

attention and concenitratiori, causing students 
• ;to make^^^^ and work less efficiently, 

THE NATURE OF SOUND AND ITS 
; MEASUREMpNT • 

In air, sound is usually^described in terms of 
•oscillation in pressure above and below the am- . 
^bient atmospheric pressure (sound pressure). - 
; The rate of pressure oscillation is the frequency 
which is measured as cycles per second (cps) or 
hertz (hz). A young person w^ith normal hearing 
^ill be able to perceive sounds of freiquencie? 
Detween approxiriiately 16 and 20,000 hz at 
moderate sound pressure. The sound pressures 
between the threshold of hearing, for hormal 
young people about 0.00002- Newtons/square 
meter (N/m^), and the threshold of discomfort; 
about20N/m^covers-arange.of 1 to 1^000,00,0. 
This range cannat be^^^^^^^ linearly because 
sucji a scale would be top long;to be practical. 
A simple mathematical scale suited to this range 
of numbers is one based on the logarithm of 
the relative sound pres8i;res. The r.ahge from 1 
to 1,000,000 would be compressed to a scale run- 
ning from 0 to 6. By defmition; the decibel (dB) 
represents such a sc$iie which is a dimensionless 
unit related to the logarithm of the ratio of a 
toeasured quantity to a reference quantity. The 
reference quantity is usuailly designated as 
0.00002 N/m^ in measuring sound pressure 
levels.. ■• ■ 



The decibel s cale is extremely useful; how- 
ever, the mathematical operations: differ 'from 
those to which we are accustomed through nor- 
mal use'of linear scales. example, the total 
sound pre^aure :level resulting from tWd identi- 
cal sound sources would not be tKe sum of the 
two sound pressure levels in dBi, but ratlier 
wouldbe 3 dB higher than the level produced by 
either source alonS. For addition of sound pres- 
^^re levels of $vvp separate random noise sources 
use Table 11. The numerical difference hetween 
the levels Li and Lsj is used in Table 1 1 to find the 
value Lo is then added to the larger of Li 
or I^ to obtain the result of Li 



Table 1 1- Table for Combining Decibel Levels of Noises^ 


I>ff|prences Between ^ 


^Tumber of Decibels 


, ibecibel Levels 


to be Added to 


\- (L, - U) 


Higher Level (L3) 


0 




■1 ■ 


2.6 


2 * 


: 2.1 . 


" . ' . 3 


' /, 1.8 


4 


■ ■ • 1.5 . 




■ . / ' ■ 1,2 


. 6 ■■ 


1,0 


■ 7- . -■ 


' 0,8 


, ■ -8 ■' 


0.6 


10 


0,4 


^ ■ . 12 , ■ 


0;3 


14 


- 0,2 : 


16 


0,1 . 



In addition to responding to the magnitude of 
sound pressure, the human ear is sensitive to 
the frequency of the sound. In order to approxi- 
mate the ear's response characteristics, the 
sound-level meter contains ?yeighting net- 
works thatgive greater importance to sounds in 
certain frequency ranges. The apparent loud- 
liess we attribute, to sound varies with the sound 
pressure and its spectral content (the frequen- 



43. 



ERIC 



cied of the comppnenid of the spuiidj. Thi^ effect 
is tkken into account through the liise of the- 
weighting networks. The A- weighting network 
is emerging as the measure most often utilized 
in objective and subjective studies of noise. 

In addition to the sound-level meter, there are 
other more sophisticated instruments whfch 
would be used in a more detailed survey of the 
acoiisticiBil erivirohmeht . One of these instru- 
ments is called an octaye''bahd atialyzer. It is 
used to determine how soimd energy is distri- 
buted with frequency. 'The frequency range of 
each band is such that the upper ciit-off frequen- 
cy is twice the lower cut-bflF frequency (Figure 

m: '.: ■ 

Figure IS* Sound Lepet Meter and. Oetave'band Analyzer 




achieye reductioiis of inore than 30 to 3d decibeW 
is difficult and costly: ^ 

Intemalnoise sources are building machinery, 
kii'-conditioning equipment including air-condi- 
tioning air outlets, students walking in class- , 
rooms and corridors, and students playing in^. 
gymnasiums or, using swimming pools and ele- 
vators. To control these sources of noise; the 
school building should be planned so that walls^r 
and ceilings are utilized to absorb as much soundX 
as possible without deadening effects, and to 

• insure that special aread such as auditoriiuns 
are acoustically as well as structurally designed. 
It is important that shops, gyipnasiums, audi- 

r tbritims, aiid band and choral practice rooms i3e 
located as far as possible from other teaching . 
area?. • , ' ■ ' , 

NOISE LEVELS IN A SCHOOL . 

Typical noj^e levels in a school originating 
from both internal and external sources are 
given m Talkie 12. It is shown that continuous 
exi>osure to npise above 80 dBA can cause hear- 
ing loss (the American Cdnferjence of Govern- 
mental Industrial Hygiehists recommended an 
upper limit of 85 dBA for 8 hours exposure). ^ 



Table 12. Typical Noise Levels in a School^ 



SOURCES OF NOISE 

External soui:t:es of noise are heavily traveled 
streets^ railroad yards and tracks, airports, fac- . 
tories, playgrounds, and lowrflying- planes. A 
rea^n for selecting a school site where the ex- 
ternal noise level is not in excess of 70 decibels 
is that treatment of walls and windows to 
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4 120 

115 
110 
105 
100 
95 
90 
> B5 
80.,, 
75 ' 
70 
65 
BO 
55 
50 
45 
,40 
35 



Wood 
Planer 
6-8 ft. 



]■ Jointer k 
Power Saw 
(Radial Arm) 

3 Qas Forge 



3 Welder 



Rock Music 



J Band Room 95-100 dBA Maximum During 
Practice (With f^r^ Acoustics) 

Wood Shop Duct Qoiiectora 



J General Activity in Wood Shop (No Power 
Equipment . 

^ Class Room.(ElenrMntary Schooi-r-Firee Period) 

J Truck Traffic (Freeway— 200') 

jl Maximum Recommendad->-School S|te (Outside) v 



]] .Library (With students) V 
[] Averaqo Class Aress (In Session) 
^ Ambient (Empty Classroom) 



*'*School Noise atid Its Control," Journal of Environ-^. 
menta/ Heq/^/i, Vol. 36, No, 5, 1974. . ^ 
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Ranges of indoor design goals for the ambient 
sound levels emitted from oiechanical equip- 
ment are listed in Table 13. Use of the "Noise- 
Criteria (NO eupe is a more prgcise method 
for establishing ' design goals for satisfactory 
; background noise iiiside buildings. It is helpful 
in; deciding where in the spectrum additional 
effort is required in noise redudwbn to make the 
noise acceptable;; A set of these NC curves is 
shown in Figure 16 and design goals are also 
listed in Table 13. The background noise should 
not be above these levels at the various frequen- 
cies. In order to adequately mask distracting 
sound, the noise should not be substantially be- 
low these levels. To use .these NC curves, the 
measured spectrum is plotted on thechart: Each ^ 
band level is compared with these curvfes-to find 
the one that penetrates to the highest NC level. 
The cpn-e^sRonding yalu^ NC.curve is the 

NC rating of thi<6 noise, 



Figure ISi NoUe Criteria Curves 
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Table 13. Ranges of Indoor Design Goals for the 
: Ambient Sound Levels Emitted from 
Mechanical Equfpmeiit'*' 



Type of Area 




. ttange or XNCi,. 


Sound Level' 


•Criteria Curve 


Classrooms -.r] 


35-45 


; 30-40 


Libraries 


35-45 


30-40 . 


Laboratories 


40-50 


35-45 


Recreation ^Halls . 


40-55 


^ 35-50 


Cofridorig arid Halls 


40-55 


35-50: 


Kitchens 


40-55 


40-50: 


Gymnasiums 


40^50 


35-45 


Swimining Pools 


45-60 


40-50 



*ASHRAE Guiae; Chapter 35 

; ACOUSTlt;;PlANNIN& :.. ^^•"^' ■■ 

l•; :General •■; ■ 

Precision acoustic planning requires the ser- 
vices of acoustic consiultants who should be re- 
tained either by school boards or the. architect 
in charge of the school design piS>ject/T^^ 
authorities, however, can be aware of the gen- ^ 
eral' requirements for noise in the school build- 
ing, and in tHe planning stage can require the 
levels which will be acceptable when the build- 
ing is completed. Some gener^il requirements fbr 
good acoustics are: ,^ ^ 

a. The reduction of trapsmitted sounds td 
le,vels whi(ch will not interfere with hear- ^ 
ing. ' ■ . , t V- 

b. Proper difFiision of sound and proper sound 
reinforcement. 

c. Optinitm reyerbe 

Revigrberation is the persistence of sound in 
an enclosure after the source has stopped and is 
a result of reflections from the walls. Reverbera- 
tion^time is defined as the time requited for 
sounid in a room to decay to one-thousandth of 
the initial pressure, The optimum reverberiation 
time varies with different types of facilities. The 
rapid succession of speech sounds, and the heed 
to detect the separate sounds, pauses a need for 
• a relatively short reverberatioivtime for voice 
communication. On the other hand, the chor^l/^ 
concept requires the blending caused by the ^M- 
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tainihg pf sound. A longer reverberation time is 
therefore beneficial. / , . 

A niimber of vital points shoutd be included in 
the planning process. The most important is 
that acoustics^l problems should at the 

earliest possible state of design and deferred to 
later levels only when it is certain that a satis- 
factory solution can be obtained; It is better to 
reject an undesirable site than to end iip with a 
school plant vvhich has acoustical problems that 
cannot be resolved. 

,A second and equally important point is that 
many of the aco^stical requireynents of a pro- 
j^am should be developed earl^ in the design 
process. There will ^ of course, always be,a need 
for acoustical' treatment of individual rooms; 
however, observation of existing buildings isugr 
gests that such "acoustical treatment" is too fre- 
quieritly used in an attempt to solve problems 
which' coiild have been better solved earlier ill 
the design phases. V < f^V 

A third point as the observation that several 
different categories of sound origins, must be 
cohsideredt off-site, on-site, within the building, 
, and within rpoms. Each catiegory, of course, has 
approaches most suitable to it.. For example, 
acbustidail tile on the, ceiling of a classroom can^ 
not help significantly in controlling noise orig- 
inating from an adjacent playgroundi 

■ . A fourth point is that both wanted sounds and 
unwanted noises are being considered, yet a 
treatment for one will affect the other. For in- 
stance^ in an auditorium, the electronic magni- 
fication of a speaker's voice may also amplify 
the distortion reflected from a curved rear walb 
of the room. 

Finally, there are a number of ways for the 
architect, in the planning process, to Man for 
wanted sound and unwanted noise^ The^acous- 
ticai requirements can be used as the basis for 
room shapei or electronic aids can be incor- 
poratedvto augment wanffed bounds. Space re- 
lationship^ distance, level change, and absor- 
bent surface treatment materials can be used to 
reduce unwanted noise. 

It should not be inferred from this brief out- 
line of the architect's potential courses of action 
that the "add-on" solutions to acoustical<desigri 
problems are always inferior. However, ob- 
servation of existirig buildings provides evi- 



dence that "iadd-oh" sojiutiohs are ofteii used 
when 'earlier design solutions would have been 
superior. To this extent, there is a -need for a 
better coordination of acoustical determinants 
at each stage of the design process. 

2. Acoustics and Site 

At the time the school board purchases the" 
site, consideration should be given to avoiding 
nearby noise producing elements -^ highways, 
railroads^ industrial complexes, airport ap- 
proaches, and the like. The Federal Highway 
Administi'ation's recom maximum al-^ 

lowable noise Idvel near schbols is 70 dBA ex- 
terior (Lio ^ 10% of the time). States .such as 
Washington have set the limit to 60 dBA (L5 - 
5%\of the time). Certainly this should also in- 
yqlw inspection of a master plan for the growth 
and development of the suiTpuhdihg ai^a^ a 
might reveal projected roads, industrial com- 
plexes, airpprt developments, and 9ther incoiii- 
patible zoning which yyb uld render what initial- 
ly may be a. satisfactory site, an acoustically 
diflicult site in the future. 

The size of the tract chosen affects the acous- 
tics a school. If noise producing elements in 
the surrounding environment can be kept subse- 
quehtly distant from the school by placing it on 
a large site, this should be considered. A wooded; 
site, particularly one wooded at its perimeters, 
will help shield surrounding npise; terrain fea- 
tures, such as hills, rises, and man-made ^earth- 
worjts .which raise topographical shields at the 
edge of the site, may also be considered. 

Once a site has been selected and the plan- 
ning process heguni^uyther acoustical consider- 
ations should be raised: 

a. The building complex can be positioned on 
the site so as to reduce the acoustical inter- 
ference from surrounding elements, per- 
haps by situating part of the structure be- , 
lov/ grade 6r eliminating windows when* 
possible. 

b. Landscaping can be planned to.reduce traf- 
fic noise and other disturjbantes. 

c. Terrain features can be introduced to fur-, 
ther reduce acoustical interference; earth 

' taken in digging foundations can be used 



to mplda h or rise as a barrier tp External 
.•• noise:; / *- ; v-.,^ ^ 

d: Pabrking lots, entrance ii^^ads; and ^^^^ 
bus loading zones can bis planned to be as 
remote as possible from classrooms, librar- 
ies; iandbther "quiet ^reas." 

e. Playgrounds and athietic fields can be lo- 
catied in remote ;areas^ p^ site or posi- 

• tioried so that acoustical barriers in tHe 
> form of landscape, solid walls, or other 
: • building elements separate them from 
academic spaces. 

f. Outdoor sitting areas and circulation and 
: "waitiing areas" associated with auditor- 
iums atid cafeterias should be located so as 
not to interfere with the quiet areas of the 

' school. 

g. Finally, the School Board can work with 
, local planning agencies in developing a 

niMter plan which will injure acoustically 
appropriate sites. 



NOISE CONTROL 



Noise must first be ccjp^trolled at its source. 

■ Motors, pumps, and pluinbing apparatus are, 
notorious sources of noise. The most satisfactory 
spliition ia the introduction of flexilDle conneq- 

. ^lons in the otherwise metallic'systems. Noisy 
motors and pumps may also be quieted by pre- 
ventive maintenance . Noise created by sanitary^ 
and storm drainage can be. reduced by using 
sound-deadening material or resilient connec- 
tions between piping arid basic building struc- 

■ _ -ture.^^ .- I ■ • 

Another principal source of noise in a school 
building is the ventilating or air-conditioning 
system fans, air diicts, and inlet and outlet 
grills. In new building design, air distribution 
and returii. dticts should not pass through sev- 
; eral rooms, but should feed into a central diict 
^ over a corridor or similar area. Quiet grills, 
tnotors a^^^^ be installed. The stream- 

V lining 6f air transmission systems and the appli- ^ 
/ cation pfabsprptive materials to the interior of 
the duct systopi will also aid in the reduction of . 
noise.'It is impprtiant to locate air handling ma- 
chinery so that it will be as far as possible from - 
, occupied areas, and to u6e isolators to minimize 



transmission of vibration 
building structure. 



and noise into . the 



The second consideration isvnoise control 
shielding or interposing a; iioise-a 
barrier b'etw^eit a noise source and the person 
affected. Sound is transmitted in twb^ayp: (1) 
airborne transmission, in which^r lea 

/ through or around the partition,^perrt^ 
sound to pass through, and (2) didphr^matic 
transmission, in which the energy of sound 
. waves causes the partition tp vibrate, in turn 
activating air particles on the opi|k^te surface, ' 

; Control of noise transmission, rnere^ 
volves (1) minimizing the occurrence of air 
usually found at floor and ceiling joints a^ 
around openings and (2) incorporating mate- 
rials with low sound transmission qualities. 

In selecting constructip 
error is to suppose that a partition made up of a 
porous, sound^absprbing materii^l will be an ef- : : 
fective soimd bari^ier. In fact, this may turii out 
to be a poor divider because it provides air paths 
through the porous* materials. In addition to 
transmission through passages, partitions 
formed of plywood, thin sblid plasteV ^psum 
board, and other light weight construction can 
V act asf diaphragms and become sisrious pffenders 
in transmitting sound from one space to the / 
next. A heavy wail will tisnd to offer high re- ■ 
sistance to vibration because of its inertia. A 
general rule of gound barrier cpnstruction is 
that the amount of noise reduced is directly pro- 
portional to the density of the material making 
up the sound barrier: In addition to using a 
sound barrier between rooms, the room arrange- 
ment should locate the speaker near the source 
of noise. It would be an advantage to have teach-- 
ers "back^to-bac the two sides.of a dividing^ 
partition. In this way, one cquld avoid having ^ 
students in the back of a room hear and be dis- 
turbed by a teacher conducting a class immedi- 
ately on the other side of a relatively poor divid- 
in^artitiori. ; • 

The third consideration is that of separating 
the school buildings as far as possible froni noise .[ 
sources. A building removed a few hundred feet 
from a busy street will receive ligss traffic noise 
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than one; which ^^^^^^^^ a sidewalk adja- 

cent to the street curb. 

The fourth consideration in sound reduction 
is noise" or sound absorption. Shrubs, trees, 
earthen embankments, and masonry walls that 
have been given special ' arrangem^ act as 
absorbers of sound, as\do. grass turf areas and 



dens§ vine growths: Care should be taken, how- 
ever, to place pilants in sdch a way that ventila- 
tion and "natural light are not reduced. If the 
ground surrounding a school is generously jpro- 
yided with turf, vines, and other sound-absorb- 
ing media; reduction of noise may be as great as 
frpm 8 to 18 decibels (Figure 17), 



Figure 17. Sound Problem Solutions. 
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Within the; school 'building acioiis^ tile is 
widely used for sound ab^^orption. Constructed 
of fibrbus ma%ial; this tile may be obtained 
either flat or perforated forms, which can be 
readily: applied to wall and, ceiling areas An- 
other method of creating a sound-absorbing surr 

: face is to give the plaster of walls and ceilings a 
TQugh finish; Special can also be 

: iised. It shotild ' be mentioned that the average 
noise level can be reduced by increasing the 
absorption of a ri^pm, but the acoustical char- 
aicter of the room occasionally jmay be adversely 

/■■:aflected. V' : -v.- • 



Usually the sdence of acoustics is one whi^h 
requires the services of an individual trained in 

vi thii^ field. However; the school superintendent 
prindivlcjuals in the science department can do 
much to determine the general noise back^ 
ground and make comparisons between existing 
and desirable noise levels. . 

In a^ general souiiS survey^ a sdiirtd-levei 
meter is iwed. directly in dB 

the sQuiid ieVeiyat th the measure^ 

ment is being taken by selecting the proi)er^^^^^ 
and weighting network. Measurements should 
be taken at various locations within a room or an 
outdoor space so that a true picture of the over- 
all condition is obtained. Contour maps of sound 
levels may be prepared^ and will be found helpr 
ful in analyzing a noise probl ism. For more com- 

■ plex noise anallysis, an octave-band analyzer may 
reveal that the sound is loudest in the low fre- 
quency range where ghielding; is difricult,- or 

: that the intensity islswgreatest in the high fre- 
quency range, where inexpensive shielding may 

^ be effective in reducing it. : i , ' ' 

SPECIAl/llEQU^ 
1. Classrooms 

In the design of classrooms, it should be re^ 
. membered that lortg, narrow rooms are. less 
satisfactory than those ^which are more nearly . 
square. Wall and ceiling construction may be de- 
signed to absorb 30 decibels of sound or more. Of 
great importance is the control of epho or re- 



verberation- which m if walls and ceil- 

ings are of ^ very smooth suif^^ Long 
reverberaition can inteHere with s^ 
factory re verberation inteirals for a small room 
are betw^(Bn,;75 and 1.0 seconds^ Reverberation 
may be controlled :m and 
reflective surfaces including objects - clothe^^ 
drapes, or other soft materials. Coritrol of re- 
verberation is also achieved when acoustic title 
is aipplied to the walls or ceiling. It is V^ry impor- 
tant that partitions between clas^roo^ 
ful|y:^nd^.f^ clQsed. at the top to prevent the 
trainSmi^sion of sourid in ceili 

.2. Auditoriums ; 



The. acpusticaj[ design of auditoriums is a 
highly specialized science, and aTeliable acpus 
tic Consultant should b^: retained "for this pur 
pose. In general, the.ratio of length to width of 
an auditoriui)! should be about 1.2 to 1, and the 
walls 'and ceiling should be designed to give a 
beneficial reflection pf soundi The volume of the 
room shpul^l;^biB ^ n laiger* tl^n riecesaarj^; and" 
mostvaudito^i^m^ 

systems; There is a gr^at difference in the acous- 
tic propertiiss of an auditorium occupied by a 
speaker only and one occupied by a.speaker and 
his audience. In the latter instance much of the 
•sound is absorbed by the audience \ 



1 . } 



3. Music Rooms ; 

The sound requirements for music rooms are 
similar to those for an auditorium- Proper acous- 
tic design Bhould; be provided by those who are 
^exjDerienced in this field. A general requirement 
is to avoid. placing absoi^pti^ve iTfati6mlv:n^£ir.the 
rnusic spurces to enabi^^ 

irig to more e.a^^^^^^ distinguish each pther^s 
music: Using smooth surface floors and paneling 
near the player's platfprm is desirable forreflec- • 
tion of sound. The music room is aspurce of noise, 
w^hich may be disturbing to ptlier occupants of 
the building. Thierefore, the walls of this room 
should be sp;^ally de^igned^o that sound pass- 
ing through the walls is atteriuSted to the levels ' 
required by other occupants of the building. If 
the music room,. together with the gymnasium 
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lockers and/dr swimming po^^^ can be placeid in a 
, seps^rate wiiig of th^ building, the major 

. interhal jidisie sources of the building will be set • 
apart; and constniction needed for sound shie 
. ing will be, minimized. Another feature of music ^ 
rdom construction is the so-called 
the walls and exiling. This means that ^yalls, 
ceilings and floor are not parallel, producirig a l^^ 
.condition in which sound waves are broken up 
I ,an4 .dd not reflect back in the direction they 

• 'drigiriated. As in other rooms, roughing the suf - / 
' face of the walls or proyiding soft materials 
within the rooms will hfelp^^^ ajl^sprb aijd deflect 
■ sound waves, and thus control tlie acou^ic prop-- 
• Gerties. •-■ ■. .. . .. '■■ v / . 



^' 4. -'Gymiiasiliins-' W - ' j'^il; / 

It is important that the gymnasium and adja- 
cent locker rooms be as remote as possible from 
classrooms: Ideally, they should be located in a 
separate wing or, if possible, a separate jjui Id-, 
ihg; *^ shpiild be 

acouaticalljr^;|^^^ financially feasible. 

Swimming ""pools are Th the'^^^me category as 
gymnasiums, and their acoustic properties 
should be designed in accordance with the gen- 
eral requirements for this type of space. 

5. Gafeterias / » 

, The cafetieria, with its buzzing, 'mealtime 
sounds, presents an acute acoustical problem. 
The problem may te * allevfated by the use of 
acoustic tile on walls and celings in the dining 
.and service areas, but the type of tile used must be 
r cleanable. An: effective material for noise con- 
trol in cafeterias is suspended, peiforated metal 
pah ceiling which may be cleaned by retnoyal of 



the parish In kitehen and pfiiriicularly in dish- 
washing areas^ the clasliing of dishes, glasses, . 
and silverware produces much^^n^^ Tlie room 
housing the dishwashing machine should be 
adequately sourid-irisulated and also be pro- 
vided withr ceiling surfaces of hard, sound- 
absorbing materials such as removable per- 
forated mietal pans. These should be made *df 
ndhcorrosive material Such ais ialimiinurii td pre- 
vent rusting; - ^ ^ / 

6. Health Rooms ^ 

is impoirtant that any are 
for: health examinations be niadel as quiet as 
. possible to permit effective consultation be- 
tween nurses/ physiciMs, and patient», as^ ^ 
as to afford a place of quiet for patients. For this ^ 
reason, health r<^ms should have a sound ^eyel 
below 43 decibels, and beldcated in a qiiiet pc^^^^ 
of the building away from' gymnasium and 
music rooms. 

Audiometer rooms should be sound treated to 
produce ndise leye^ls not in fexcj^s of 40 decibeja 
and as much below* that as feasible. Ilie room 
^ should be faced with acoustic tiley and its walls 
designed to prevent outside sound leaking into 
the room. Audiometer rooms should be provided 
with acoustically designed doors which are 
available from several companies, v 

7. E;j{;isting Structures . ^ - , 
\' Ifis evident that the^^b 

noise is to build, control measures into a new 
stru'cture. However^ if the principles discussed 
above are utilized, noisy situations in existing 
buildings may be diagnosed and corrected to a 
degree that will be beneficial to occupants. THe ^ 
sound levels existing in any room may be Tgadily 
deitermined, and many simple steps niay • be * 
taken . to reduce undesirable nojse/ .^ . : . v ^ 
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er 12 

INJURYiGONTROE 



PUBMC HEM,TH RATIPNAL^^ 

■v jjji^'safe. schcK)! environment haa 

fluelbce uiwn t^^ lives of children. Satfety^^ 
^udirig fire safety, is the responsibility of the 
board* of education arid ischool adiriinistratibn 
Thesje groups have a moral and legal resporisi- 
bility to maintain a school erivironmient that is 
as safe- as possible from ifire arid other environ-^ 
:V mental ha^aid At the same time, they must 
■ offer students planned educational opportuni- 
ties to develop proper habits, attitudes, skills, 
and knowled^^ related to saf(^ and effective 
liviiigj^Th^ kihoprs respo the: wel- 

fare: iirid safety of its students begins when the 
-i^^childreri l^eaye home for classed arid does riot end* 
■ until they return/ 0 ; ; - ^ 
Accidei\ls are the leading caus^^^^^^ 
age group 1 to 38; According to Na%^ Health 
V Survey -^^^ persori^ aged 6 to 

" ; 16 yeai^ were iiyured during the peiridd 1971- ' 
1972. For the same period, an average' of 
15,1 16,000 school days annually were lost diiie to 
a^idental iiytiries, V;;- : 

Accidents involving fechool buses were : re- 
.sponsible for 200 deaths in 197^. Qf the students 
killjEMd, about 35 Were passengers on School buses 
and 55 were pedestrians either approaching or 
leaving a loading zone. Morie thari half p^^ 
student pedeistrian victims were struck by th 
school bus they were iBntering 6r ieaying. 
Accidents in and arotmd schools accouht for a 
" lar^e number pf injuries 'treated in hospitals 
_Uind clinics. In addition, many unreported acci- 
dents occur whichvalthough minor in nature, 
. create a danger of infection arid other serious 
after-effects. . ; 

Fire hazards constitute a: mfgor threat in 
schbql^ During 1974, 24,100 fires occurred in 
* schoo^ and colleges resultirig in a pro]perty loss 



of 99 millibri (dollars. Mariy school fires »^pccuK 
a.fter the students have gone home, but a day-* 
tiirie fire, sri^ Chicago's Our. Lady of the 
Arigels School fire of Dece^^ 
cost 941ives, is eVideribe of the s(BriOlii§ dangers. 
' Wheri di sastrous school fires occur, they; 
deeply ikffect th^' p^^^ embti6h- 
al health of the cbmriiulriit^^^^^^ strain on 

such public resources as medical,' >ri^^ 
hospiitSal services : fb^^^ ^nlef gency^^ trea^ 
felt immediately. Non-fatal injuries mky .fr^^^ 

. quently riequi^e: months^^even years of treit-: 
merit, withcori^queritstira 
and fipances^al^ w^l as on family arijl- cpni- 

* mlinity life. ' V ^ - ^ 

An additional 
tors is the Qccripational Safetj^^ 
(QS^A) of 1970 which was designed to insure 
safe, arid health working conditions- for e^ery 
vyorker in the nation. Provisions of this Act apply 
to faculty and staff in all schools. 



FIRE PREVENTION 
'li General 

]Each of ffte follo^yin^ conditions is suMd^^^^ 
seriOus to warrant discontinuing the use of exr 
isting build^gs until the hazardous condition is 
Corrected: 



. a. ."Buildings where the tyalls Or ceilings of 
-exitrcorridors are surfaced with highly 
combustible finishes^; 

b. Multi-story buildings with ho means of 
exit other than inside stairways that/ ' 
lead to (if areas with CO m^ 

and finishes or (2): storagej/ areas icon^ 
. taining combustible materials. 

c. Buildings of wood construction with \ 
students housed above the second story. 



R1 
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• y d, Buiidings with unyentilated s^)ace be- 
^ low Gas may cbileit invthese 

V " spaced ^^^^ A^^^ 

e: Bujldihgs with exit d(K)rs to the dutside 
. that cannot be readily bpeheid from the 
■■ insidev' *" 

Elnvirohmintal d^^^ 
-tjoh; aiM equipment accoiirit^^fo many schpol 
fires; nevertheless, a great number are also 
caused by human erroi*, negligence, or' arson. 
Many school fires can ^^^b^ 
problems, such as improper connections oi* over- 
loading wiring systems. Fires may also result 
J&rpm improi^ installed: or defective equip-' 
nient, especially heating or cooking' equipment, 
and to human fallibility in using such devices. 

References on environmental fire safety in 
school buildings are available froih:'^ 

(l)v National Fire Protection Association 

;^v.; -.(NFPA)-^',v ■' :/■:■'-'•: 

V 60 Batterymarch Street 
; V ;/ Bost^^ 

; Handbook of Protection ((13th edi- 
."■'V 'tion)' ■ ' -'^ ' ■■'■■v.' 

A Method of Measuring Smoke Density , 
NFFA Quarterfiy No. 57.9, January, 
1964 . 

Ahxiliary Protective Signaling" Systems y' 
ISIFPiV Painphlet No;;:72B, 19^7 ] ■ 

Fire Dhors and Windows; NFPA Pam- 
phlet No. 80, 1970 ^ 

, Incinerators, Rubbish Handling, NFPA 
. ■ / Pamphlet No. 82,|972 : ^ 

Installation of Gas Ap 
. . Piping, NFPA Pamphlet No.. 54, 1969 

: Installdtipn of Portable Fire ExU^t 
gwisfersy Nl^ 

Installation of Sprinkler Systems, NFPA 
; Parriphlet No^^^^^^^^ X969 ^ ^ 

' ' . Installation of Stdndpipes and Hose 
■ tems, NFPA Pamphlet No. 14, 197<^ ■ 

Life Safety Code, NFPA Pamphlet No. 
101vli970 . 



Local Protective Signaling Sysienfis, 
NFPA Pamphlet No! 72A, 1967 • 

V Methods of test ; 
Characterj^stics of Building Afdteriqls^ 
NFPA I*iamphlet No: 225, 19^^^ 

I ; ; ■ National Electrifial\ Code, -^NFJPA 
' ' • ]^amphlet Np! Titfj 'l968 ' ■ , ; ' ■ ^ 

Proprietary Protective Signaling Sys^ 'M: 

V /ems NFPA Pamphlet No. 7^D, 1967 

Protection from Exposure Fires, NFPA 
Pamphlet No. 80A, 1970 

Spray Finishing Usirig Fldrnn}able and 
.., ; Combusti ble Materials , NFPAPamphlet 

: / No;'33ri9i69'v :'■ -.../'^^ . ' 

Standard Methods ofFire Tests for Flame 
y Besistan^^ Textiles and Films, i^FP A-, 
' ^P^niphlet N;Q,f701, 1969 ^ ^ ; V : • 

Standard Methods of Fire Tests qfD6or 
Assemblies, NFPA : Pamphlet NoV 25^, 

■■i«69'.: , ■■ .. ■ 

• i^'vv Stii'hdard . Types o^ Building Construe- ' 
' ^ . ^ion, Ni^i^V Pam^ 196i ' ■ - 

Ventilation o f Cooking Equipment, ; 

NFPA Pamphlet No. 96, 1970 ; 

■ " • ■ . ■ ■ ■■ , ' f ' ■ ' 

.X2) Underwriters X<aboratories, Inc. (UL) . 

207 flast Ohio Street, v 

Chicago^ Illinois 60611 . ; ■ ■< . • 

UL Building Materials List, 1971 , 

• Fire- Dampers, UL* Standard No; 555, v 

1970 ' ^ .;■ " ■ ■ ■ ■, :' . ■ 

■ ■ »■ ,■ ■ ' . . • • 

_ . ULFirePn)tectionEquifi7ne^tList,l^ 

2. Cpristrucfipn and Eqilipmeht 

The principal elements of school fire safety 
are intelligent usiB of combustible materials, : 
adequate exit facilities; and fire coihpartmentf 
ing to contain and limit fire growth and spread. 
Architectural design is .even more important to , 
fire safety than use of fire-resistant materials — 
the most important factor is providing^^ 
quate means^of escape. There are national-, 
standards apphcabl.e to each of these elements, 
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&hpdl miist l^^ 

plwming of iate^ building-it should e^ieijr 
tiai fectdr^ reniodeliiig program^ ani^lt 

must ^ integral part of all schobl-plant 

toanjSg^^ 

be riMuced t^^^ '^^-'i-^-'- 
^When climatic considerations and budgefc|3j| 
: mit, an idieal way to build multi-story %hbo^ 

to have eyerj^ classroom open iritd an ext^i^ri-; 

single-lokding passage ^r gallery . All* stairs ' 
,^^9,H^4>pen from, the exterior side of these gal-; 
/lerifss. In thia type^of construction, there wbtild 
::be no interior K:9rn^ in any school 

building, construction gei^erally should folltfw 
■ the pattem beloW: v - / 

. a. Construction should be as fire-resistive 
as' 13 el^nmnicaUy anjd^^f^ 

possible; _^ • ••• ••. V ... .'.^j,;-. • -''r^^:' i-^' . 

- - b; TK^ 

. height and ^ever exceed two > j 
All doors opening irito central corriiiors 
should be of fir^rated construction/With; v 
' sufficient thickness to resist the Wes- 
S ; surc^ ofexpancliiig hot air or g^se^. If , 
• > rpossible, every classroom of a'one-st^ 
: N Bphool should have a door iQadin^^ dir : 
rectly outdoors^* ^ " <^ ; 'i; 

d, Ei^its should be easy to find and reach, 
' ^ TKere should be a main, prbtectedj 

fesqiape route and an alternate route 
from pach occupied jsiiaee in the build- 
ing: Dooi's shouid bel eqiiippied: with 
- "panic hjpird^are." A revolving door 
' — ^ should not be used as an exit/ 

e. The heating plant and fuel storage rdi^^ 

' should be located preferably outside the^ 
schopl proper. If located; within the 
building, these facilities should be com- 
' pie tejy . enclosed by fi^^^ 

v; closing firedobr8.<lHeating and yentiV 

I lating equipm^t require proper saft- 
I guardsyi Air heating equip^^ 

be installed in accordance; with appli- " 
cable standards. Fuel should be stored 
as recommended by the National Fire^ 
. •^ffrotectipn Association. Paints and soli^ ' 
vents used in art instruction should be 
stored in metal cabinets away, from : 
open (tames aiid kilns. " r 



f ^ Corridors a^ sfert^ 

sisti ve and sho Vld ineef 9tandar^ tb 

r ^;,n^ 

provisions for the handicapped, such as 
ramps insteaid of stairs, shquld^^b 
. corpprated intavjihe construction (Ap- 
, pendix G). . Unless they are prope^^^^^^ 
. signed and located, unenqlosed stair- 
■ ways should be eliminated, beq^use, in 

the event of fire, *^ey often a^ 
; fluqs which rapidly conclnct ^nioke, 
gases, and flames to' upper stories, 
; S^tairs s*^ 

dbprs, never down into a basement un- 
/ less there is a direct exit there because, 
; ip panic, students inay l^ 

Stajr ^nplQsures.^houl4 be so desij^ed 
■ j rthat they ca^ be use^d .fbr storagCr^^" : 
g. Ad fire protection equipment 

should be proyided: Automatic sprink- 
: lers shoiild'be used as recommended Ibyv - 

national and local fire codes. Fire ex- 
, tinguisheris of the jproper should be 
; furnished in adequate number^ aijji iii 
accard^nce with applicable st^nclards 
(Figure 18), They should, b6 proihi- 
Tieritly located and easily accessible,/ 
yaporizing liquidrtype fire extin- 
s guishers should not be used, and any 
existing extinguisher of this type / 
should ))e removed, ^ // 

V Figure 18. Approved and Easily Accessible 
Fire Extinguisher 
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; h. Electrical wiring and appliances, gas 
pi pi hg and ap pi ianc e s , 1 abora tpf y - 
fe^quipmerit, audio-yisu 
and school shop equipment require spe- 
•, cial sfiieguards because they co^^^^^ 
: many fire hjazaiy$^ Kilns should be pro- ! 
tected from wooden walls and other 
combustible material. ' ; 
i Automatic fire detection equipment de- 
sigtied to provide prompt notification p 
fires in its incipient stage is desirable 
to enable students and teachers to 
escape a burning building befoire exits 
• are blocked by smoke anid fire. Seyeral 
. ; ; excellent types are available. Some are 
- sensitive to smoke and gas, others to 
smoke alone or to heat oi: flame. Alarm 
■ systems should include manually 6p- 
' erated stations. The fire alaiTO 

should be separate and distinct from the 
regular signal system. F*ire alarm gong:s^ 
and warning deyices should have a tone- ^ 
different from other alarm signals in 
. the building. A separate recall signal 
* should be used so thaistudents ^^m^ 
i mistakenly re-enter a burning build- 
ing. If possible, fire ^^a^^ ishpuld be of 
the type activated by a dptector with 
indicator in the nearest fire station; 
j. Elevator shafts and any other floor 
openings that would allow fire to spread 
^ : frPih story to story should be enclPsed 

with fire-resistive enclosures. 
, k. In the event of fire, means should be 
provided for quickly shutting off fains in 
the ventilation and air-conditioning 
system. Smoke detection devices placed 
in the ducts are desirable in larger 
: buildings. 

*• 1, In the event of fire, windows may be a 
last resort Pf escape; nevertheless, they 
shouldbe large enough to permit iegress , 
by occupants and should be pperable 
_ : and within reach of those occupying the 
Toom". ;■ 

3. Inspection and Housekeeping 

Most State laws require a system, of periodic 
fire safety inspections fpr structural and other 



defects in all school buildingis by either the State 
firp marshial of local fire authorities. SeliF-iri- 
spections by local staff, pettpdic inspections by 
thp fire depaii;men^ and the rating bureau, and, 
such special inspectiPns as are needed or can bie 
prpvided by boiler and electric wiring techni- 
cians are in' order. Other outside assistanbe : 
might include insurance inspection bxareaus and • 
iPcal representatives of fire and casualty iri: 
: surance companies. Public health authorities, 
including environmentalists, usualiy hav^ the • 
authority to require that schools within their ; . 
area not contain hazards tp the health arid ■ 
safety of children, and may be required to in- • 
spect school buildings periodically. The ulti- 
mate responsibility rests with^^the superin- ; 
tendent of schools and his school . . 

All such inspections should be followed by 
written reports which serve as a basis for * 
making corrections and for protecting local 
school officials- Whei'e needed, rehabilitation 
programs should be planned to correct existing 
defects. Where defects cannot be corrected in 
existing buildings because of thei^^ or 
cost, the building^ should not be useid. 

No school building, no ihatter hpw weH^: ; 
planned: and constructed , Js entirely free firom 
the hazards of fire . Even fire-resistant buildings 
will contain combustible material. Gtopd house- . = 
keeping and maintenance cannot b^^ pver- 
emphasized and call for the highest ^ley el of 
performance ih^uch tasks as cleaning,^^r^^ . 
and waste removal, incineration, storage of 
combustibles,' seliBction and care of decorations, 
handling of ashes, maintenance of electrical 
; equipment, and handling of flammable liquids. 

Sprinkler systems , fire equipment^ and alarm 
systems require rigorous and frequent inspect 
tions.y V-i 

The school administration staff should or- 
gaiiize and diirect thorough firerinspection pro- ^ ^ 
granis within the school, and the teaching staff 
should aSsump resppnsibility for safe cPnditiohs • 
in their areas of operation, being alert to fire; ^ 
hazards throughout the buildings as well as in. : 
their classrooms. The custodial and mairite- • .. 
nance staff should be responsible for making 
certain inspections and should participate in : 
planning for fire safety ■ - ? ' 
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. : The principal, and 
teachers all have a ^^i^sjwnsiMlity 
proper storagfe of cleianing maiterials and fiirhi- 
tiire and seeing that nothing is placed either 
; or .permajriently on; stairs, or in 

hjpdlBij cprri^ :' [. 

; 4. Superytsion and jBducation 

^ be plentiful and readily 

^ avM^le, alaiTO8 given instate when threat of 
(ire is discovered^ emptied 
inunediat^ly Education in fire safety is, there- 
:;^;:,./fbire, a necessity. • / ' 

f Pn^ built into buildinga and 

•^ia rt^ environment ar^ not 

; enough to protect school children if; in emer-^ 

• genc?y, they and the adults in the building ^ 
principal, classroom teachers, visiting teachbrs, 
custodians, school nurse, cafeteria, and other 

^ employees — do 'not know thoroughly the proce- 
dures required for emergency action or do not 
have periodic opportunities to practice these 
procedures and to i-e view how well they work in 
practice drill; 

A program of fire drills should be set up to 
provide for all probable emergencies to insure, 
in the event of fire, the safety of all persons 
when leaving the building and to make fire 
ijinlls as nearly automatic as^^p^^^ 
for reporting fires must be established and an 
educational program set up to train eyery 
teacher and student in what to do in the event 
■.i;'.of fire. ^ ^i- • 

.'SAFETY"" V'-^'"' ' ' , ^"•:V...'-: ■ . 

.\li -Gejrteral:.: ^z:. ■ ■ ■ j:'^, - , \; 

Many factors nlust be considered iii eval- 
yating a school environment for safety. These 
incluide the selection 6f the school site, student 
trajisportation^a^ motor vehicle safely^^^^ 
constructipn, tod^^m of the buiidingis 

• and pla^ practices followed in 
the buildings im^ the groimds. Some fax?^ 
<^ safety in the schobl environriierit are meh- 
tipned in pther chapters, but because of their 

-|;ij(nportanc0, t^^^ may be i^-emphasized in this 
■rxhapter; f:;^ 



A safe school environment is dependent i^^^ 
the community's willirigness or ability to 
vide a site, structure, and equipment that 
conform to adequate safety standards, and to 
(establish appropriate safety measures; The 
school administratipn necessjEurily assumes re- ^ 
sppnsibility for making these needs known to the . 
community and for supervising iadequate main-\ 
.■■"■.;tonance/ 

Structural safety in;design of the ^cfeobi : 
plant is the responsibility "of the architect. 
Local and State building codes usually regulate 
construction of foundations, walls, roofs, elec- 
trical wiring, internal fini^^ doors, ; 
plumbiiig, and heating equipment^ 
; Building contractors must fbllp\y : through 
with soimd cohstructipn policies. Installation of 
strong and safe i)asic equipm^ is essehtial.#. 
■ Ho>yever, none of these caii insure a safe school 
environment unless maintenance standards aire 
high and supeFvision vigilant. A particularly . 
different problem is how to increase safety 
features in existing buildings by modifications 
where replacement is nPt feasible. 



2. Site-. 

a: Prior to site selection fPr a new schbql, a 
check should be made with the State High- 
wiayi)epartment ^bout new hig^ 
presswky routes, and with the Federal 
^ « Aviation Agency regarding new or ex^^ 
pandihg airport facilities which ipay be 
, planned: In cases of older schools, where ' 

some of these location hazards 
\ ®^°^i?ated, hazards shbuld;^ be mitig^ 
by overpasses or iinderpassie^, by fencing, 
) traffic control deyices, or by alteration of 
traffic flow. It may be advisable and neces- 
sary to relocate the school. 

b. liocation in industrig^^ 

main highways, railways, or take-off end - 
landing^th^ of airports should be avoided. 

c. The ;8chPol ^ite should be away from 
sources of dust, smoke, gases, and heavy, 
unpleasant Pdprs such as alfalfa plants, 
feeding Ipto^^ refineries! 
above-ground storage taijiks, ^nd other 
hazardous or distracting conditions; 
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dV Grounds should be 

: cept ^h^ jteatures are 

necessary as acoustical barners;^^^ffi^ 
sloping gropids i^uiring retaining walls or 
terraces multiply the hazanls to students. 
Groiinds should be deared of all dbstruc- 

. tions, stumps, accumulation -qf<^^ 

trash j open pits, ian 

might cause ipjiiiy; We must be regu- 
larly cut*to pr0vent a coarse stuhble from 
developing; AUvpoisonQus plants should be 
cleared frbm the area. Proper grading to 
drain ofif surface waterjis essential. 

e. School sites should ^alsd be adequate in 
size and shaped to provide mia3(imtim play^ 
^burid space, Grotmd areas of fextremel^ 
small sites are generally pyercrowded and 
recreatipnal opportunities limited. Fore- 
sight is required to anticipate needs for 
possible expansion in the f^^ 

f. All playgtounds shbuld be protected fr^ 
adjacent streets, service roads, and park- 
ing areas by substantial fencing. They 
3hould be; enclosed by strong, durable 
fencing of woven wire or esquivalerit ma- 
terial, with 'a mlnimimi height of 8 feet. 
Material shoi^ such that it \yill not in- 
jure^the child who comes into cohtact with 
it. It is desirable to have thb playground 
iocated inunediately ac^aceht to' the school ' 
.building and to provide a, separate play 

. area for smaller children. ;Surfacing of 
playgrounds should permit* use in any 
weathier and shotild not be too abrasive. 
Grass is geriera:lly considered to be an . 
ide^l surface material fpr playgrouiids, but 
V where this is not possible^ simooth asphaltic 
surfaces axe considered adeqiiate. Black- ^ 
top also provides an all weather surface^ 
it absorbs he£it, causes snow to melt rapid- 
ly and water to evaporate (juickly, and is 

, resilient. A level surface/ except for ^ 
• age need)3, is best for playgrounds where 
children are involved in organized games 
or group activitieis. The sections to be; used 
fpr particular types of SLctivities sh^^ 
separated in a way to avoid interferehce. 

g. Matty accidents pccur around fixed play- 
grpuhd equipment. This may be partly be- 
cause the equipment is incorrectly placed; 



it may also be due to ^^ i^ 
tion, poor maintenance, or inadequate 
. supenasion Playground equi^ 
be carefully selected crnd prop^ 
msgor equipment should be 
the natur^ai pathways of traffic. Play- 
ground equipment should have supportepr;^ 
galvanized or painted ittetal, and be fin^ 
.^chored in cement. Erpsidn around these 
: ; fbd^^ prevented. ^ 

See-saiws should haye guardjs to prevent 
the boiards from hitting the^^^^ 
, leading up the slides should have hand- 
rails: Swings offer spiecial hazards which 
^can be minimized by using seats oflijgjht;^ 
weight material such as belting, rubber,^^.OT^^ 
heavy canvas. Whatever the type ojf apjjia- 
ratus, careful instruction in its use, sus well 
as in mattei^ of courtesy, ciaution, and con- 
sideration for others, will reduce iiyuries. 
' ^ Close supervision of students during play 
periods and regiQar maintenance pfequip^^ 
ment will keep accidents at a low: rate. A 
good reference on playground safety ^ is 
P/ay. A/^bs:, published by the Nationar^^^ 
Safety Poimcil. ^^^^^7^^^^"^:^ ^^ 

h. When placed under^playground equip- 
ment, some ndn--packing inaterial'such as : 
sand or sand and sawdust will help broak 
the impact of a fall. Other materials may 

- prove more desirable, however^ depending 
upon ava!ilability , ;clima:tic conditions, 
c6st> deanliness, etc/ Whatev(Br the m 
te^rial, it should serve to minimize iiytuy v 
from falls.' ■ ^ 

i. Swiinming pools should be equipped with 

, decks of honrslip ceramic tile or of con-', 
/Crete with a non-slip finish and easily ac- 
cessible ladders on all sides. Diving bbaitls 
p should have a non-slip sutface. Life saving 
equipment should be furnished and life-. 
guards should be t)ri duty whenever the - 
pool is in use. >^ - 



3. Student Transportation and iVIot 

■""Safety,;; > - ' ;■" 

a. The schodV and' its playgrounds sh^ , 
in clear view when approached jBfom any . 



c. 



direction; tf this is not pOssiW 
should;W€^ 
tliey can easily be discerned by motorists' 
and othera/All intereectidri^^ crossings 
should be mai^lced \dth the proper traffic 
control devices. Appropriate 'speed -limits 
should be well marked and enforced on 
sdhool property. 

Police; adult crpssing guards, or^ s 
safety patrols should 1^ cross- 
ings apd intersections 'acyacerit to the 
school in the moming, at recess^ and at 
close of the school day^ , ' > 

Pn>vision s^uld be made^ f^ loading 
and unloading; areas for c^^^ wh^ are 
being transported to and from school; 
Loading areas should be desired to avoid 
the need to back 'schoolbuses or cars on 
school grounds. 

Schoolbus drivers should be carefully se- 
lected, trained, arid properly licensed prior 
to transporting students. Periodic safety 
instruction should be provided to all 
drivers to insure current knowledge of safe 
driving habits and emergency procedures, 
i^ovision should be m 
tine inspection and maintenance of school- ,; 
buses arid safety equipment by c(3mpetent 
mechanics to insure safe operation. Ari iri- 
spection of the vehicle's eidiaiyjst system 
should conducted peri^ to^ayoid 
the hazard of carbon monoxide poisoniri^ '\ 
A parking ari^a, a large play area, a bi- ^ 
cycle area with bicyde racks, loading areas ; 
for schoQlbuses and , private cars, service 
are^s, arid pedest^^^ be 
a^ 

areas should be^ s^ 
Vand arranged so that each indiyidual area 

is; accessible without passing through % 
i^another. ^' ^''^' '^v^ 

The service driveway should be^ planned so 

^^^^i ^'^^k^ and other vehides will riot 

cross the play a^^^ 

a h^ard to the safety of students. This 
driveway should lead from the street to th^^ 
school only^ niat through the school area to 
another street, v ^ * . ■ ■ - 

Ail streets approaching schbpls should 
have sidewalks. : . 



i. W 

should providea niinimuniof a 6^^ over- 
head clearance of any projectiori that opens; 

■ by syi^inging or tilting outward from the 
building. Walkways should be placed 15 
feet away from the wall of the buildirig 
. . in areas where there is danger of heavy 

r snow slides frorii the TO^ Steps at or near 
outside doors should be eliminated if possi^^ 
blej and walkways leading fr^ 

:*^^^^ floor 
withiri the^d^ . ' 

4. Buildingand Equipriient^^^^^^^^^^^^^ 

- A school building should be well proportioned,, 
sijbstantially constrticted,' and fire-resistant. 
\Vall^ and foundations should be in gppd repair, 
fr^e 'from cracks o^ other evidence of failUr^ 
urider stress. Floors should be flat and firm; and 
general plumbing, electric equipment, 'and 
other furnishings of standard materials should 
be adequately installed. Some factors important 
in iMuring: safety in the school building en- 
vironment are the ■ ; 

Fire safety niUst be achieved. This was 
7^ discussed earlJ^ chapter. 

- '^r ^^V''^'^^^ lighting, and ventilating sy^-. 

>ft;erii^/ considered of this ^ 

pubticationv have many safety features, 
c. All^^^fl^^ should be level. In fire-resistive 

^^^l^^^floors are usually Concrete and . 

shpi^l^ covered; with; resilient tile iii 

claasiijboms, iabriratpries,^ffifceiSv a^ 

to^^ams, and corridors. AIL floor coverings / 
' showlA he of a non-slip type, an^ waxes' 

^^<^^P^ld have npri-^lip charafciSristics. v 
^ . Toilet ropms and- showers shpuld have non- 
^ slip finish c^rairiic tile on floors. Kitchens 
V Should haye quarry tile fl^^ 
d- Steps should be eliminated wherever pbs 

sible. Gradual ramps are preferable to 

steps. Treads and rise^^ 

thrpughout the building an^ 

form to acceptable : standards. Tread^^^ 
faces should t)e p^^ 
rails low- enough for ^y^ 
. -sl^puld be pi^ovided on both sides of the 
stairways and ramps. Provisions for the 



handicapped must be considered in this re- 
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tocating drinking fountains arid other 
equipment in recessed areas, flush with 
the wall, can eliminate' memy iial^ards. . 
School ^^^^{^^ equipment \nust be 

adequate and safe. Furniture wh|ch fite^ 
the child should be provided in ew^ room. 
Edges should have' rounded peffnefs; Man 
chines arid equipment used in shops, lab- 
( ^oratories, and cafeterias should be sup- 
plied With approved safety appliances. Ap- 
paratus used in science laboratories re- 
quires special attention for safety precau- 
tions, v-^ , , '. 

g. Multi-purpose ; rooms and gymnasiums 
: must be adequately designed arid supplied 

With appropriate, safety equipment, such 
as rubberized interlocking mats. 

h. Doors from classrooms or other student 
occupied rooms should enter the corridor 
betWeeii exits or there shoiild be direct 
egress to the outside from the room. 
Windows which swing or tilt inward irito a 
classi:oom should have an overhead clea^^ 
ance of at least 6 feet. \ 
Corridors should be adequately lighted,- 
especially /.near stairs j4P9^w^y^V and- 
/drinking fountains, they should contain 
no/projections or other obstructions. 
\Where glass is used in doors or^ Walls, 
safety glass should be installed. . 
All sfchools should have a telephorie on the 
premises to call \ for assistance in femer- 
gencieSj with appropriate num ci 0ly 
posted near the phone; 
Firesafe storage areas for extra books, 
tools, supplies, folding chairs, occasional 
furniture, maintenance and cleaninj^sup- 
plies, etc., should be built into the struc- 
ture. Metal contairiers should be used for. 
all flammable liquids. Metal trash re 
tacles for classrooms, officeS^'^i^^^ for bulk 

; collections of trash should be provided., 
n. The provision or designation Of areas 
v which win pi:^ide sh^^^ radio- 
active fallout should be carefully con- 
sidered. The Office of Civil Defens^^ 
•architectural ana consulting engineering 
firms advice and guidance in the tech- 
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niqUes of including^ public fallout s^ 
in the design of new 
. fication and expansion of existing ones. • • 

5. Sp«bial Areas 

Special planning is necessary for the facilities 
aild equipment in the stage area of tlie audi- 
torium, in the csdfeteria, and in special purpose . 
rooms and areas . Sbliiclly built risers or tiered 
platforms for music group activities, stbrage for 
stage properties, and locked coveris or doors on 
electrical control panels are required. ^ 

The school shop, should have adequate light- 
ing, especially around power-driven machinery. 
Power machinery guards should be:;provided 
and used. Power machines should be located 
away from major traffic-ways, and if necessary, 
fenced off; Power jm^a^ be con- 

trolled by key switehes. Equipment,' shelf and 
closet space, etc. should be provided and air- 
ranged so that it will be easy to keep the area 
clean and neat. 

The art and iridustrial airts ■ areaS are po-/ 
tentially hazardbuis. Precautions mtist be taken 
to avoid injury to children. With at^iention to ' 
the special problems of sharp tools, powier |x)ols,7 
ceramics, paints and isolvents, wood sculptiirev 
arid welding. Apprppriate safety instiructionv 
good supervision, and safe work and storage 
areas should be maintained for each of these; 
activities. ■ ; 

Sci^hce-labpratories may present special haz- 
ards if chemicals and solvents are not properly 
stpre^d and handled. Adequate verilrilation 
should be provided and every studentYhould 
have access tp a sink and an emergency sjhower. 
An adequate, efficiently plianned storage room is 
essential for the labpratorycvTlie storeroom 
should not contain blind allejf^ and should have 
a Well-markiBd exit, be properiy^ 
liglited, and should be arranged to segregate 
incompatible chemicals. Volatile and flam- 
mable splvents should be stored in safety, cabi^ 
nets Which cbmiply with Occupational . Safety 
^ri.d Health /Administration (OSHA) specifica- ; 
tipns. Order and cleanliness shpuld be. mairi- • 
tairied. Adequate safety equipment should be " 
provided for all students and faculty, including . 
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^ apitt)n8,jg^^ and saifety goggles or glasses; 
andwejann^ 

-Care'must be^^^t^ of l^bora- 

tx>iy wastes; Go chemicals and voiatile 

:;liquids'shbul4:be cliBane immediately after 
they are . spilled. Wastes should be segregated 
i9 clearly marked reifuse cans to prevent un- 
wanted chemical rieactions. 



6.. Radiation 



CAUTION 




RADIOACTIVE 
MATERIALS 



' Any school intending to use radipactive ma- 
terials other than radium miist obtain from the 
Nuclear Regulatoiy Commission a. license fjor 
; ^ach location where the materials will be em- 
ployed. Each individual license specifies the 
kinds and quantities of materigils authorizedYor 
use: Subsequent dispo^ of all radioac:tiye 
wastes: liiust be handled in accordance with the 

. regulations of the Nuclear Regulatory, Com 
mission, 

a. School authorities should recognize the 
hazards associated with the use of radia- 
tion, both to students and teacHerk ■ 

b; There should be awareness of the radia- 
tion-producing capabilities of such ma 
chines as small "particle accelerators," 
"fluqroscopes," etc,, used in science dem^ 
\ onstratipris, some of which yield a rela-, 
tively large radiation output. 

Laboratories or other areas in which unsealed 

radioactive materials are to be used should be 
:• equipped with suitable contamination conti-ol 
^eiquipment such as secondary containers, trays, 

and tbiigs; Work surfaces be protected- 

and labeled tag^ or stickers used as required. 

Suitable radiation detectors shduld be readily . 

available, and the teacher should be trained in 

their use arid interpretation. ♦ 

Sealed -sources used for demonstrations 

should be kept: in suitable shielded^^^c^^^ 



which can be lockedw l^^ . 
should be fanii 1 iar with the r adi atipri : leVc Is \, ':l % 
- ^associated with their use arid the preca^ 
needed to reduce both student and Iteacher ek^^^ 

■ ■ _ "posure...- -.r/. ; ' -^^^''v:^ ■ ' ■■•■y^. ,.;■./ ' -^'^v 

small "particle accelerators*' used in} 
. science demonstrations pmduce sigriifi^ : ' }/ 

radiiatipn levelsi of which the user is frequently ^ 
• W such apparatus, should bft checked' : - < 

for stray radiation prior to ^tsji^^ ; 

and, # necessary, ade<iuat€L shieldirig 

durinjg its eriiployriien^ : • ^ 

'v..',':;.- "^fi \ ;■. ; ./-v : 

■ ^ ' ■ ■' \ ■ ■ . ■■ ' ' " r- ■ . 

■ 7.\ Maintenance 'v , ' ^" . ^. 

When a school' building has been prbvided 
with maximuni safety jfeatures, th^ school ^ 
authorities cannot consi'^er their job done: Ac- 
tually, the niaxiW'm degree of 
buildings and premises^dan be obtained only c 
through adequate maintenanc(g. No matter how 
well a strtictute :has been planned and con- 
structed, it deteriorates in time and without 
proper mairitenance haiardfi increase ex- 
amples of hazards caused by poor mairitenanc(B 
include: highly waxed or polished floors and V 
stair treads,:failure to change air filters, storage 
of combustibles in spaces riot designed for such 
materials, use Of attic space for sW ! . > 

sufricient illumination for stairways a'nd Other f 
areas where f^lls may^^ 

curtains in auditpriuras/ worn and slippery " 

walkway surfacissy loose handrails, accumula- / > ^ * 

tion Of trash in dangerous quariitities-impi-opei^^^ , 

maintenance of playground equipment, ^jSridS^^^ 

dangerou^ levels of carbon irionoxide when : 

burning equipnaent is not properly maintained 

and vented. ^ . 

Periodic inspectipns throughout the ye^r. £ire 
required to insure maximum safety. The school 
superintendent, ill cooperation with the custo- 
dian, building superintendent, a member of the 
board of education or members of the local fire, 
and health departments, ^should constaritly en- . 
deavor to ascertain the extent to which the 
safety of pupils is bfeing insured. Maintenance 

is a responsibility also ofthe building engineers, % 
the principal, classroom teachers, all other adult 
employees using the buiW 
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^ Chapter 13 
SOLID WASTE MANAGEMENT 



: PUBUC HEALTH RATIONALE 

'jlmproperi^ stored or handled solid virastes 
can harbor or attract diseiase-carryirig :arthrb- 

^ pods, apd rodents: These materiiis can create. 

■ other safety hazards as well as ah 

aesthetically uriacceptabie situation^ 

:;{^6eneral-.v- . ■-, • ' 

A well designed arid eflficiiently operated sys- 
femfor^^^^ 

solid waste materials originating on the schopl 
premises must be provided. There are three 
components of the solid waste management sys- 
. tem: (collection and storage, removal, and dis- 
ppsal. Considerable progress has been made iii 
imiproying the solid waste management systems 
in schools. Ho\yever , continued surveillance and 
close monitoring of the systeins are necessary to 
prevent problems. 

COLLECTION CGNT^IN^ 

^- ■ -t;, • : - ■ ■ "■ ■ ■ ' ' ■• " ' ^ '•• ' ■■■■ 

Each. classroom should be provided with a 
sufficient number of; wast^ baskets. , These 
baskets should 1^ of sturdy, durable 

material such as fiber board; plastic, or metal. 
The containers should be' emptied daily and 
should be kept clean. In special areas auch as 

a cafeteria, covered refuse container^ shou • 
provided: / 

The use of disposable liners for waste con . 
tainers can substantially increase the sani- 
tation of solid waste handling. Where 2drgallon 
corrugated metal cans or other approved cans 
are used for garbage collection, they 'should be 
cleaned daily (provided plastic liners are hot 
used). This cleaning should preferably be with a 



f 



steain cleaner, but in the absence of a steam 
cleaner, cleaning may be . accomplished by the 
use of adequate quantities of warm water, a de- 
tergent, and a strong bristled brush. Waste 
\yater from this activity shbUld be di^pbsed of in 
an approved manner. Adequate storage con- 
tainers, usually located outdoors, must be pro- 
vided for emptying waste baskets and other 
waste contail^er^; When cans are used for stor- 
age, they should be placed on racks above 
■ ground. ■. 

Gommercial-type bulk containers are fre 
" qu6ntly used (Figure 19). These cphtainers also 
should be cleaned at frequent intervals to pre- 
^ vent their beconndrig sources of odor or breeding ^ 
places for iiisecte or rodehts.y v 
Care should be taken to sW that caiis or bulk, 
containers are covered at all times to" prevent 
fly and rodent attraction/ Some bulk cont^ners: 

^ffure lf^ C6mmereial-type BuUc Refits^ Co^^ 
WeU-maintained Refuse Storage Area 
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Kave sltotiiig sides s^^^^ may pk?ur out 

iimassisted when lifted and tilted ^b^ a truck" 
Thfese cohtaijriers are threatening because of 
: their. tendency to topplie onto users or students 
at play, .especially when plac^ uneven 
grounci:' Unstable bins should be ' prohibited, 
and safe iise pjocediires should be required. 
Students siloul^ot be a to play around 

I'efuse^ storage Mfeas. - - I V 

'Screened enclosures for storing refuse cans 
.are not recommended . as -they t^nd to become 
l^rge fly trap$r^^ ^^^^ : V . . 



MBJPNAL COLLEeXIGN SYSTEM ^ 

Ail internal collection system should be or- 
ganized witKin the school to provide for the 
regular emptyirig of^refujse from waste baskets, 
waste cans, or other; coht$ii|iel's/^ 
system should be designed to prevent the spread 
of contamination. The traveled collection route 
should be as direct as possible from thie point of 
origin' of waste materials to the point of storage 
on the schoot premises- Internal cpllection 
routes shdiild also be designed to avoid crossing 
corridors /or areas fr^qupnted by studients, es- 
pecially when collection is necessary during 
school hours. . p : v — ' 

POINT OF biSPOSAL 

,,The best method of solid waste disposal is to 
have it collected aAd disposed of by a public sys- 
tem, if the system is satisfactory. If public cpllec- 



• tion is hot available, £he school is facied' with / 
^ "(^ pf the refuse with its own equipments 

or contracting with a private -disposal ilm for - 
coliectiori and dispbsal services. Schools can, dis- 

.pdse of their refujse by (1)' hauling the mate^^ 
to an approved disposal site, (2) bnsite grinding 
with discharge to the sewer, and j(3) onsite in- . 

/ cineration of combTUstible wastes.j A portion oiF 
the i^efuse will always require disposied off the 

■ school premises; V • . ; , 

From a piiblic health point of view, giarbage 
grinding is an excellent; method of disposal be- ■ 
cause it is convenient, sanitary,v^nd eliminates 

• storage and handlihg problems. Howisyer' .the 

• effect of garbage grinding, on the sewage dis- / 
posal system must be taken into ac^^^ 
number of cities prohibit installation of grinders 
becauige* sewage dispbsal facilities are inade-. 

' Incineration of 

ere ate air pollution problems if^he incinerator' 
is not designed or operated properly. The cost 
of a suitable incinerator depends t^^^ great ex-^ " 
tent upon the size of the school atid the type and 
qtiantity of reftfee btOTie^ 

prohibitiv6,;The Sta:te agency responsible for air , > 
pollution control should be consulted regarding 
design criteria and emission standards. 

/RECYCLING' ' 

A higli percentage of the solid waste gener- 
ated. by schools is paper. In; areas where it is 
economically feasible, efforts should be takento , 
rfecyde paper and other materials. 



Chapter 14 .* 
ARTHROPOD AND RODENT €ONTROtr 



PUBLIC HEALTH RATIONALE 

. A substantial ntimber of human disease? are 
iransinitl^d or caused by artliropods and 
dents. The damage . by insects and .'rodents to 
school property each year amounts t o millio ns 
of dollars. Their prese the 
exiistence of serious ehyironihental deficiencieis. 

•:X3Eneral/- ^v " ^ \ : . 

The complex structure of modei^h schools 
makes it highly imlikely that all potential har- 
borage places for arthropods arid rodents can be: 
- eiiininaiied or that access can be denied per- 
manently. However, it iis possible to maintain 
a school plant arid premises in such a condition 
that populations of arthropods and rodents can 
be maintained at low levels: Thiere* are three ■ 
fimdamental methods for achieving this control: 
(1) good sanitation throughout the school pre- 
mises^ (2) the ' proper use of insecticides and . 
rodenticides, arid (3) structural measures. The 
third measiit^ includes the general maintenance 
and care of buildings and prompt repair of 
cracks which appear in exterior or interior walls, 
icleiiying acdess to arthropods agnd rodents. 

BASIC SANITWriOi^^^ ^^^^ ^ ^ 

The best meians of preventing an infestation' 
is to maintain good sanitary standards through- 
out the school plant and premises.\ Areas es- 
pecially favorably to arthropod rodent popula- 
tions are cafeterias, lunchrooms,* kitchens, 
toilets,: washrooniiB, basements, storage rOoms^ 
and locker rooms. Concerning locker rooms, 
studenls should he continuously instructed on 
the importance of kieeping their locker clean, 
free of food and soiled clothing. , 
.* Basement area^ whierefuOlsuppUes.and tools 
are stored, and Where the; heating system is 
located, are natural places for arthropods and 



rodent harborage;.' The custodian's operations 
should Jb6checkediat regular interva^^^^ 
that basement, rooms are kept iii a litter-free 
condition. An important aid to maintaining 
samiitaiy conditions throughout the school plant 
is the provision of good lighting. Methods for 
achieving lighting and lighting standards for . 
different types of occupancy are described iii 
Chapter 9: • \ 

The kitchen and dining areas present special 
problems in arthropod and rodent control. Food 
should be stored in containers Avith tight-fitting 
lidsv* After each meal, the entire kitchen area 
should be thoroughly cleaned. Proper handling 
and storage of garbage is mandatory. ' 

Washrooms and shower rooms should be* 
thoroughly" cleaned to remove accumulations: 
of dirt, particularly in the corners. ArOaS xmder 
lockers should.be swept frequently or vacuumed. 

No deposits of trash, brush, wood, or other 
i^aterial which may provide harborage for 
rodents should bo allowed tb accuinulate on the 
premises outside :the sc^ \ 
]' Spillage of garbage oh the soil can be a source 
of fly production and should be avoided. The 
eggs of doinestic'flies hatch in 12 to 24 hours, 
arid the three larval istages usually last from 4 
to 7 days in warm weather. To prevent migra- 
tion of fly larvae from garbage cans and bulk 
coritjainers to pupatOxin the ground Or under 
debrip, refuse should be reinovod from the 
premises frequently. 

Standing water, both surface water and that 
collected in artificial water holding, containers, 
is conducive to mosquito breeding and should, 
be drained or otherwise protected to preyent 
this problem. \ ^ 

PESTICIDES 

Pesticides such as insecticides and rodent- 
icides should be considered as an {ancillary aid 
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V control of arthropo roderits. Persons 

' > intending to i^tilizeiestiddes sTiWd be a^yare of 
tke fe prpyisioTis of the Federal Environ- 
^ :mential P^Stipide Gontrpl Act of 1972 and* it!s 
: ; amendments. The Act ^specifies that pe sticides 
■y must be dassified for "general" "re- 
, V stricted" use by October^ Those placed : in 
' the regtrictieid category may he lised onl^^ by, or 
. under supervision of ycertifie^^ 
:da;rds for Federal certification of pesticide appli- 
. caters have been establishied^To Be c^^ an 

• individual must demonstrate that he is corii^e- 
tent in the use and Handling of pesticides. . . - 

^ /nie Act also states that the use of any regis- ^ 
tered pesticide in a mariner inconsistent with 
labeling instructions is prohibited. Label direc- 
*■ tiQns;and precautions on all pesticide products 
registered for sale^re designed to prevent injury 
to man and the environmentV Additional in- 

• formation may be obtained by contacting loqal 
and StatlB health departments and State agric til- 

• ture departments.^ ^.^^ ^^ > 

^ Arthropods sbmetimes encountered in the 
school or on scliLOpl premises ixxQl^de flies ;c^^^ 
roa^ches, ticks, li^^^^^^ and mifes. Mosquitoes and 
ants may occasionally become a problem in some 
areas. 



JThe housefly, ilf asca dom is-thedpmestic . . 
fly most commpnly encountered iri the school 
environment/ The breeding sities of these flies 
include animal wastes, refuse, and other organic 
debris so that control with chemicals is effective 
only when combined with proper Sanitation 
measures; The housefly has become resistant to 
many of the organochlorine and organophos- 
phorus compounds formerly used in its control^ 
Such resistant populations also are frequently 
less responsive to carbonate and pyrethrum- 
type materials. The resulting reduction in 
choice of eflfectiv^ chemicals accents the funda- 
mental necessity of improving eriyironmental 
sanitation as the primaiy control means. 

Because cockroaches^ frequent areas where 
food Is prepared or served, precautionary 
measures must be taken during the insecticide 
treatment to avoid contamina^n of food or 
food preparation surfaces. In tr^tirig the school 
cafeteria with a residual insecticide, the toxi- 
cant should be appliedf as a spot treatment. ?f he 
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spot spray should be used to treat baseboards, 
cabinets, alorig waterpipe^^^^ refrigerators, 
behind stoves; and Other cockroach lijar borages, -f 
' To obtain a quick kill in heavy infestatioris or 
to (Jrive thie insects from protected areas, a^^ ' 
pyrethru^^ aerosol ^hoiiltl be, u^eti just prior to : 

J. : the resiHiial treatment: ^ .1 

pust applications offer an advantage over : ; 
liquid treatment in that they; give better pene-; - 
tratiori of enclosed areas, such as berieatlh i ^ 
cabinets arid iri waill voids. Tlieir use in visible >f 
areas is nprrrially precluded because of their 
unsightly appearance. The drift qualities of diists V 
enable them to l^e used in ^a^^^ diffi- 
cult to spray. A disadvantage; ho^^^ 
cockroaches tend to ayoid dust deposits. Certain 
dusts containing fluoridated silica aerogels are 
reported to act as a desiccant as well as a repel- 
lent to cockroaches. 

Ticks may jbe encouritiBr^ in wooded are^s.on . / 
pr near school premises diiring some seasons of 
the year. Cpntrol of stray do 
will ^reduce thfs ji^^ of the 

brown (JojEf tick. Eive-f ; 
around foundations may prevent ticks from 
(entering. Area control can be obtained by apply- 
ing suspensions^ emulsiori formula-? 
tibns of apj)^«iate must 

' be td^M^itO'^ if 

.area dpntrol^m for tick con- 

. , troL; \< . ■■" :. ■ - ' '.■ * ' . " . 

Scabies, or "the itch" as it is commonly calleB, 
has been reported among school children in ' 
many states in recerit years.The disease, caused r 
by a microscopic mite, is spread by transfer of • 
the adult mite from an infected individual to t 
iariother person. Mites are usually passed by 
close, personal contact; transmission , . 

(tovvels or clothesV is frequent.! Spread within 
hO|aseholds is much 00^^ frequent than' in class^^ 
rooms or offices. Thieiirst symi^toi^^^ > 
is itching over much Of the body, especially at ' 

'•night.. ■ ■ • ■ 

If scabies is diagnosed; the affec^ individual * 
and his or her househoid^xontacts sh be 
treated. Affected individuals should be referred r 
to a physicijan. Bed linen and clothes can be 
disinfected by nprmal laundering, in hot water, 
An appropriate chemical spray, foi-matidn may - 
be used fpr treating other potential fo^^ 
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r not amenable to laundering: Gurreiit recom- 
: t^^ ic^ treiatm should be pbtaihed 

: V ;In tha^iute^ States;prpb^ lice 
^ llaye oc yeara, piarti- 

; ^ children! Heai lice are 

transmitted throtigh direct contact with ah in- 
; fested^ person and indirectly by contaat with 
J;heir personal belpnging^^^ cfething 
atid^^h Although (comtoe^^^ shampoo 

and lotion preparations are > available for treat- 
ment, medical or health department personnel 

- should be contacted for appropriate recom- 
mendations. Important preventive measures 
iiiVQlve^ laundering of clothing in hot water 

; (l4b'^F for 20<minates> OT cleaning to destroy 
nits and lice, frequent changes to properly 
laundered clothing, and person^al cleanliness. 

Successful rodent control can-be. achieved only 
by diligently practicing proper fodd storage, 
_ reftise storage, conection, fi^ harbor- 
7^ age el iminatioh^ and ratproofing. The use of 
. traps and: rodenticide or in com- 

bination^ are supplemental to and riot a substi- 

- tute for effecti sanitation; . • 

■ TVapping iis^ efficient niethod, be- 

cause it eliminates only a small piercentage of 
the total rodent population. Trapping does 
-prevent odor problems fliat may obcur iif. a 
jpoispned dies within walls, floors, or 

■.-ceilings. ■.-',;-'.:f;-; ''-- ;;\".?vr'. 
: J Rodenticides fall aiito two categories: /the 
smgle-dose tjrpe which^ to th^ rat through 

^jasiiijgle feeding (^^^ 
and the nlultiple-dbse type which re^^^^ 

. petitiye feedings to be effective (e;g.,warfarin,' 
diphacinohe). The latter type has !domihatiBd 
the jfiejd of;rod a decade. 

. These slowTacting rodenticides ate used in most 
situations because of l^^ low;> 
risk to humans and domestic animals. 

Multiples-dose ahticoagiilant rodentid^ 
be used as a liquid or dry bait. Depend^blfe con- 
trol of th^Nqny ay rat arid the roof rat gfenerally 
can be abcoriiplished with these rodenticides. 
Because^of the discovery of widespread resist- 
ance, it is apparent that present practices of 
relying continuSaUy on anticpag^^ bkits in . 
rbderit control s^^ One approach • 

that has; been siiggest^d would be to place 



greater emphasiis on good sanitation prarticM 
arid to use the anticbagirfm 

The single-dose rodenticides are especialiy 
xxseflil fprtlte rapid reductioxipflarg^popuiatiori^ 

f of rodents, This^^^t^ fewer 
maVhours to apply arid less bait m 
siriglendose rPdenticid^s should not be u^^^ 
a school because of high toxicity and highei: 
than average, risk of exppsUre. Appropriate 
hfealfh authorities should be consultjed for 
use recommendations. ' 

Control of mice sometime^ qan be,, accom- 
plishfed by the:use of anticoagulant baits. Because 
• mi6e do not forage widely , the use of many well 
distributed small baits iis preferable to a few: 

■ large ohes;j|M|fe^ ^,y'.". : ;.; 

Wberi roda||^ used, a chart should be 

prepared jbb show the exact location of the baits. 
This route should be checked at regular inr 
tervals after application to repilenish the baits 
and to remove any dead rodents neai* the bait 
station. The baits .must be located in areas not 
easily accessible to students! * 

STRUjCTUIitAL MET I 

^ Arthropods and rodents shpiild be denied 
entrance to a school plarit by closing unnecessary 
access ppenings. All new buildings should be" 
xequirfed to be of rodent-proof constructio)av 
V Existing buildings should employ necessary rat 
stoppage ^techriiqiies to block all passages by 
which; rodents are likely to enter or exit the 

^ building: It is possible to achieve rodent stoppage 
in a variety of ways, isu air spaces 

with hardware cloth, sealing cracks and h^^ 
wUh concrete or. metalj^ coristru^^ concrete 
curtain w^^ using a combination of these 
and other ways. Reference for details should 

; be obtained by consulting local and State pilblic 

, health agencies. 

It is most itiiportant in the structural niethod 
of aifthropod and rodent cpntrPl that the school ^ 
plant be kiept in good repair^ When; cracks 
appear in^alls, they should be promptly closed 
and' dainage t^^ repaired. 
Hard surface cover of crawl spaces with a thiii: 
concrete slab or layer of asphalt will heli) pre- 
vent the entrance of rodents. Rat-proof floors 
recommended in food preparation and storage 

-areas.'- ■ ■ 'V-. ' --/v. 
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Modern housekeeping is rapidly becoming a 
scieilce which has gone beyond mopping or 
swiping of rooms, although these prbc^ur^; 
ari^|till an' essential part of the program. For 
tli|i r^ tlie person' who is in charge of 
K^sc^keeping care should be cai-e^ 

fti|[y selected: The usefulness of a housekeeper 
in ithe school system will be enhanced if the , 
position is recognized as one of importance and 
includes a salary cotomensurate with the* 
product which is anticipated. 

Arrangements shoiUd be made to provide the 
housekeeper in-seryice training, which can in 
part be accomplished bjf . visits to other schools. 
It is also desirable that the custodian partici- 
pate; in training sessions such as those that may 
be given by a 3tate college or university. This 
individual should also be provided with suitable 
Pl^riodibals which will provide up-tp-<iate infor- 
mation on house cleaning metho<^ 

A workroom separate from tlie furnace roomf 
storage space for outdoor machines and tools, 
and service closets with st mop sink or a mop 
shower, should be provided for the custodian. 
Sjpace for mops and brooms should be provided 
oii^ach floor of the building. 
also require a Workshop room for the custodial - 
mamtenahce persoiinel. The size of the school 
.will determine the number and location of such 
spaciBs.: They should be located so as to jnini- 
mize custodial travel. In addition to a central 
workroom, the cugitodiah should have cbn- 
yenient office space for tlie filing of reports, 
preparation of orders, and completion of other 
necessary paper work. Such rooms should be 
kept clean, not only for aesthetic reasons, but 
to eliminsite food and harborage for inlets and 
rodents and to prevent fire , hazards. 



SCHOOL ADMINISTRATION^^ 
RESPpNSIBIJilTY " 

1. Insure that plans for all new construction 
; include adequate; properly lighted and 

vientilated areas for custodial supplies, in- 
cluding cleaning material and equipment. 

2. Provide a sufficient number of mop sinks 
in suitable locations Xat least Qiij^ 

/ and one per wing).: * / 

3. Provide the necessary cleaning supplies 
^^and equipment for custodial staff. 

4. Develop, with custodial f staff; a cleaning 
and a maintenance schedule. 

5. Supervise the custodial operation, insur- 
ing that proper cleaning arid;maintenancfe 
are perfbrmed according to prepared 
schedules. . 

V 6. Insure that custodialrTOaintehance staff 
have adequate knowledge and sk^^ to 
carry out all as duties. 

DUTIES OF GUSTOt^^ 

1. Maintain an environment conducive to the 
geheral safety^ health, and com'fort of 
teachers and students. 

2. ,»^aintain grounds in a clean, safe, attrac- 

tive manner. / 

3/ Maintain cleanliness of the building, 
: facilities^ and equipment. 

4. Promote fire safety through preventive 
actions. ' 
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5. ^ 0perat€i the^^ 
vv\: the lightin^^ 

6. Onlerv inv(^ntoiy / a^^ 

age oir cleaning and maintenance 

^-..-'^^^and 'equipment;..:--^ : ; '.■}■■''''■', ^:-'.'( 

■ 7. • Deyelbp^ with administrs^tioii staff, clfeah- ; . 
ihg and maintenance pched^^^ and review ' 
these schedules periodically/: -^^^^^^^ 

8. Maintain all records pertkiiiihg to custor 
» y dial duties and report as required. 

c Li: AisriNG sch^ul^ ; , ' 

'No^one cleaning schedule will be ■ appropri- 
ate for all Particular cleaning jobs, 
however, need to be done daily, weekly , monthly, 
or occasionally. Appropriate procedtires should 
be outlined for each school. Also, any schedule 
should allow for non-routine and imexpected 
work that may be required: : 



HOUSEKEEHNG PROCEEitJI^ 

li- General ^_ ■ ^ -..v.^.: . .. 

Directions and Procedures ;^r all cleaning 
should be written out^ and should include: 

a. Proper use of cleaning tools aiid equip- 

•. ment.'"--- v\* ^ ; , .r' \ 

hJViropeT use of cleaning compounds. Note: 
Read labels and Tollow directions, of 
' manufactu^ 

c. Care of tools and equipment such ps clean.-' 
ihg and drying mops, cloths, and brushes; 
and the preventive maintenance on equip- 

■ ment ias per manufacti^ 

2. toilet Rooms 

Toilet rooms should be cleaned at leiast daily , 
and possibly more than once a day in hea^ use 
situations. All imits, including water closets. 



sinks/ urinals^ £md flpons should be cled^ecj iwd^^-^^ ' 
disiitf^ 

be rejpl^^ ' . 

3* Floor Maintenance ; n 
a. •■Concrete-floors-. ' 

; . . ^ Coiicifete floors are common in school ' 
buildings^ but they h«^ 
or pit. When pits^^^ noticed^ they should 
be repaired promptly to avoid developme^ 
into larger indentations or cracks. Where 
dusting of concrete floors is excessive, the 
floors should be scrubbed at intervals with 
, a^ne(utr£d soap. If dusting persists, they 
should be scnibbed with steel .wool and 
again cleaned with; a: n soap. After - 
the floor has been rinsed and dried, it ■ j 
;^ should be coated w^ or harden- 

• ^ ing material. If sealing coatings Wear oflF 
/ because ofheavy traffic^ the floors^ should 
be resealed. It is, unriecessa^ to reseal 

■ flpors at fineque i|itervals along wsJls o^^^ 
in otiier areas where there is;ilittle,wear./ 
Aliother-method of dust prevention is the 
use of a thin coat of non-slip wax.* If the 
concrete floor is badly worn or * pit^ 

: should be reflnished with a substantial 

lay^of new concrete. 

. The pmnting of concrete fi^ 
times effective in improving sanitation' 

■ and houiaekeeping. However, on ba^ 

from bbneath^ midhtaining a painted sur- 
face will be difficult. For best results con- 
crete painty should be used ^ aiid th0 atmos- ; 
phere of the room in which painting takes 
place should be dry. Some paints c6tLtain-> 
ing abrasive materials and others witli '' * 
phenolic resin bases have been quite sue- 1 
cessful. Rubber-base concrete paints are 
good sihi^ they are resistant to both alka- 
. lis and^^ater^ . 

Prior to painting coiicrete surfaces, the 
should be thoroughly cleaned arid dll oil 
atnd grease removed with solvents. Old 
paint and wax should also be removei^^ 
^ rough spots should be sanded a 
sn^ooth surface. An extremely smooth con- v 
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i;rete* fi^^ slightly to 

ceiit solution of h^drochlonc acid. 
sEouldfirst 1^ ajl acid** 

soiutiorii; and^^t^^ wiliv fib64\* 

: thoroughly with'^^efi^^^ drfedi, and 

p^in^ted. New com:i^t6^^^^ be 
painted' for :at^ nipnths after in- 

;,8teilatiQn.^.. j;^ .'.' ^l :^ 

^ directions for the coii- ; 

cret^ paint be followed, 

and it is desirable to^^use seyeral\c6ats. 
Four tb five days should ibe allowed for 
complete drying, followed |by the applica- 
tiion of a thin coat of noii-sWid \yax. 



yb. Terraz:^ fldprs; 



Terrazzo, a Mixture of cenien^^ 
blie or cement and grto^ 
taiiied similarly to;tJoncrete. No^^^^a ^ 
jftbrasiveSjVor strohg alk 
shbiild used on terrazzoi^.^ 
t3rpe should be sealed With a 
! type sealer a^ 

and a damp mop. &nie synthietic te 
floors may be kept in good (|)nduioa b 
occasionally piping with a.^^^^^^ 
such a3 one containing equal jpl^ 
;^:.jUnseed oil and kerosene or turpentine. 

c. Tile floors (c^^ - v O : - ' v 

Use of heavy soaps "should be- avoided ^ 
' in the care of ceramic arid ceramrc-type 
floors. Neutral soaps or mild , dexterg^rits ^ 
should be used, and the floors should)lbq 
damp. mopped. Fpnowing cleaning, tjiie 
\ floor should be rinsed w water^i ' 

dv Tile floors (rubber or vinyl) • \ ; 

•■ ■ ^. • 

■ Rubber- or vinyl floors pan be clean^jl , 
with a dust mop. They should be we|^^^ 
mopped obcadibn^ly with" cl ear water or ^( • 
mild solution of trisodium phosphate o^^; - 
^ " synthetic detergents Neither turpentine^ ^ ■ 
. : : ? petroleuni base waxes, nor sweeping com- ; ■ 



pounds shoiidd^]^^ 
or vinyl tile flborsv Likew 
lacquer, fimd vflLnlish not be usdd on 

such flc^8/Flpoi| b can be Itept; ^ 

from bedlMning dented by using glides' or 
^wide rubber castek iinderiieath furniture 
!':!^egs;>-;'- '^-V- 'y'\ 



Til^ flc^i;s ^a^ph^ 



^ Ordinaijy asphal^ tile fl^ re- 
sistant te grease, oil|,-spirit-solvent wa;^^^ 
kerosene, gasoliije^^nd turpeiitine. They 
should be yamp nfioi^ied^^ with 
; a warm w^te^ and neutral soap, solution, 
then rinsi^d with cl^ar water and dried 
. with a clean mop.- Stains may be removed 
by rubbing lightly with number 00 sted 
wool and a cbncentratecl solut 
^ soap and warin wat^r: Asphalt tile floors 
\vill tcdke water emulsi^^ 
resins orplastichtype fjlobr 

f. Magn^jsite .floors ^ f 

Magriesite is a form of concrete and re- 
quires care similar to that for concrete. 

g. ;eork flobrs:-- . . :i 

1 Cork'flbors should be cleaned by Sanding 
them lightly with steel wool and^ applying 
a light water emulsion wax> It is impor- 
tant to ^keep the floor dry and free from 
- grease, strong chemicals, or agents which ■ 
miay stain:- :-^^^^;/';!''' 

h. Wood floors i ^ 

Wood floors installed in school buildings 
vary but usually include northern hard 
^ maple; beech, and birch. In some areas, red 
oak and white oak are used, but where 
traffic is heavy, this Wbod may splinter, 
producing a surface which cannot be easily 
cleaned. Ali wood floors 
finished following installatioii. Commerr 
ciarsealing agen^^ When ap- 

plied, fine^ finish should penetrate below 
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the top of the surface of the wood, seal the 
ppres, not stain, reflect light, be non- 
slippery, not be subject to excessive mar- ; 
ring, seratching or jFlaking, be water- 
. ; resistant, and be of siich nature that' foot 
' traffic will not rriar a uniform appcM^ 

4, Housekeeping of Floors 

■ .■ '.•■:} . . ., • / . ; 

^ classroom floors should be swept daily or 
more often if necessary; Brushes from 16 to 18 
inches in width may be used for ordinary floors. 
Brushes having short, coarse bristles do not 
sweep well, but leave dirt stre^iks. Brushes 
should be retired when they become worn; 
Sweeping compounds may b0 used on rough or 
untreated siirfaces (except rubber or vinyl tile), 
but not on treated surfaces. In sweeping stairs, 
brush strokes should be parallel to the length 

> of the stair tread riather than across its width . 

' Vacuum cleaning equipment should be used for 
deaning tiperatiohs wherever, possible. 

In scrubbing and damp mopping flopr^ iBxces- 
sive use o^ater and the y^ong kinds of cleaners 
will be detripiehtal^ It is wise to obtain advice 
from reputabliB manufacturers in. the choice of 
cleaning agents. Water used to clean a w 
flopr should not be allowed to remain long, as it 
will damage the wood. Damp mopping is recom- 
mended fpr linoleum, asphalt, plastic^ or rubber 
tile. A .good type of mpp is one jnade of cotton 

- yarn^ 20 ounce .weight for general purposes and 
16 ounce for small roonis. Each person who is 
given the job of cleaning should be provided with 
a mop-and-wringer pail or two pails^ one con- 
taining water and a neutral soap or mild deter- 
gent and the other clean water for rinsing. Be- 
fore a floor is cleaned, spots of gum an^ other 
caked materials should be removed. When floors 
are heavUy soiled, an agent stronger than neu- 
tral soap may be required; however, u^e of soaps 

ordetergents with a pH greater than 12.0 should 

be avoided. 

\\Tien floors are being damp mopped, the mop 
should be dipped in neutral soap or mild deter- 
gent solution, wrung almost dry, and appliedi.in 
long sweeping strokes. The mop should then be 
dipped in a bucket of clear water, wrung almost 
dry, and applied to the same area in similar 



fashion. It is; not usugJly necessary to d^ 
damp niopped floor. 7^ ^ 

When a flopr is being wet mopped, little water; 
should be used along baseboards. Large areas of ' 
concrete, tile, and terrazzo ; fl^^ may be 
scrubbed at a single time before rinsing, but 
other floors should be scrubbed in smiall por- " 
tions. For cleaning tile floors, 2 to 8 ounces of 
neutral soap or cleaner (depending on the extent 
of the soil on the floor) should be used for each : 
gallon of tepid water. • • 

.^sv'Wails' .. : "'^..'/V' 

a. Exterior walls 

Exterior wafls should be inspected an- 
nually and repaired to keep them free from 
cracks and holes. Since caulking com- 
ppunds containing an oil base tend to 
decompose on brick or masonry walls, such 
walls should be repainted rather thin: 
caulked; Waterproofing of exterior wadls 
may be done after thejy are well painted 
/and free from cracks. Exterior wooden 
walls should be painted at least everjr 3 or 
4 years^^to maintain a good appearance and 
preserve the wood. Frequency of painting 
will depend upon atmpspheric conditions, 
climate, and location. The cm-e of exterior 
walls may be handled by contract, rather 
• than rputinely assigned to ithe custodian. / 

b. Interior walls (cleaning) V 

Interior walls should also be, kept clean 
ai^d free from holes and cracks; When wash- 
ing painted walls manually, horizontal, or 
perpehdicular, long strokes should be used, * 
There are also wall-deaning^ 
which operate on a vibrating principle 
which are effective in removing thick 
V layers of dirt from/painted wall Surfaces. 
When concentrated trisodium phosphate 
cleaning compounds are used, a small area - 
of wall should be cleaned at a time, then ^ 
rinsed to rempve deposits of the, cleaning 
•material- Differerit types of walls may be > ^ 
cleaned using a variety of techniques. 
For example, glazed tile, marble tile, or \ 



linoleum may be suitably cleaned with a : 
Vdamp clpth; strong cleaning sc^utioiis 
■irshpuld m)t be used pa. sudi walls .^ i^^ 
::>pla^ster walls are laid, they may be cleaned 
/with water and a mild, cleans^^^ 
There may be times when washing a wall 
may be more suitable than repainting; 
the opposite condition is also tnie. Whien 
SQiooth, untreated plaster walls ai^e cleaned, 
a minimum of water should be u^^ed to 
avoid saturating the plaster. 



A siatisfactpiy method for freshening up 
a 8<;hoo.l environment and increasing the 
: light|ig p^ that of using 

P^iintsv Following are. some ^'do's" .and 

■ ^^on'ts*^ of wa^ r 

- ; (1) Paint, lacquer, y sur- 
face coating containing lead should 
not be ijsed pn exposed inter ipr or ex- 
terior surfaces in schools. 
Masonry walls should not be painted 
until they are Q,ured and dry. 
Before painting over knots in wooden 
' wallsf knots should be coated first 
with shellac or a thin coat of alumi- 
num powder. 

Blistered, eracked, and checked paint 
should be removed l^fore repainting. 
Dam]|(> surfaces should he thoroughly 
dried before painting. 
An ujxdercoat having a he avy oil base 
should b>i applied to fill cracks in fresh 

■ -wQdd. ■ :\ ^: - v ■; . [ 

(7) L{t)iotone and titanium paints are . 
Satisfactory for exterior surfaces. 
Mani^rfact^urers' specifications should . 
be;followed in applying paints. . 
Before;^varnishing, a coat of shellac 
^ should be applied and the surface buf- 
. fed with steel wool. ; » 

I (10) Before pairitiiig any plaster surface,-. 
. all cracks Qhould be filled with patch- 
^ ing plaster and smoothed with fine 
sandpaper or steel wool. After this, a 
coat of primer-sealer shoujd'ibe applied 
and then two or more coats of paint. 



(2) 



-(3) 



(4) 
(5) 
(6) 



(8) 



(11)^ A light tone, multi-colored scheme " 
should be used in schpol ropms. 
Select colors which will be harmoni- 
ous and proportion them so the bright^ 

/ ness ofthe room will be in balance (see ^ 
\Chapter 9, Illumination). 

s6, Windows and Doors j 

. The outside surface of windo^ws should be 
washed three or four times each year and inside ;: 
window surfaces as often as once a month or 
more frequently as required. Glass surfaces in 
doors and cases may require weekly washing. ^ 
Keeping windows clean yields dividends, as 
dirty windows reduce light by as much as 15 
to 50 percent. A tablespoon of trisodium phosphate ' 
plus a little ammonia in one bucket (10 quarts) 
of clean water is a good pleaning solution. Com- 
mercial window cleaners may also be used. 

Cloth window shades can be cleaned with a^^^^^ ; 
neutral soap solution. After cleaning they 
should be rinsed and dried. Venetian blinds 
should be vacuumed and, if required, cleans 
with a diamp cloth . dipped in a solut^^^ , 
sodium phosphate. Regular Venetian blind 
brushes are'available for dusting these. Another 
. method for cleaning y 

theni for about an hour in a warm water bath 
.containing detergent and. bleach, folldwed by 
a thorough rinse. 

7, Chalkboards 

Chalkboards which are availa|)le in various 
colors are constructed of black slate, metal, plas- i 
tics, temperedglass, and composition board. The 
r amount.of gleaning needed depends upon the /. 
type of chalkboard and- how much it has beeri^ 
used. In spite of erasures, some boards should 
he cleaned pnce a day or nipre pften. Some of 
the newer type chalkboards require cleaning by 
dry methods only. Manufacturers' 9petcifications 
for cleaning chalkboards should be followed. 
Oil, caustic soda, and kerosene should not b^ 
used, and care should be exercised in the se- 
lection of cleaners and cloths to make certain 
they will not damage the chalkboard surface. 
When a chalkboard is washed, it should be 
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Washed firom thie top down with a damp cloth 
moistened in clear water without soap. The 
opei-atiori should coVer about 2 square feet 
at a time; the^ board should then be dried with 
a dry cloth. Air-drying of chalkboards often 
pifoduces streaks. Chaikboard troughs should 
be cleaned daily. 



8, 



E raisers 



Under ordinary conditions of use, erasers 
should be cleaned Once or tyvice per week. In the 
absence of an electric cleaner, good results may 
be obtained by beating or rubbing the erasers 
together, or by use of a stiff brush. 

9. Furiiiture and Wood>vork 

Furniture and >yoodworfc should be dusted 
daily. Once or twice a yiear, these surfaces 
should be polished with- cheesecloth, cotton, or 
"wool cloth iand a furniture polish. Floor oils ior 
strong soaps sliould not: be used. If soap is re- 
quired, a neutral one should be used. Wax 



may also be effective ip maintaining a good sur- 
faced Wheit woodwork is being cleaned^ warm 
Water ihay be used to remove body grease and 

dirt, :s^'v.•'■'':i■: . ■ ' .■• ^•v■••s^••^y■^• •■ ' - 



10. Gare of Grounds: ; \ % 

The custodian's duties of maintaining the • 
school pliant in a satisfactory and pleasing condi- 
tion also extend to the care of the. grounds. In 
the event the custodial force is small, it may 
be necessary to hire additional labor, or by con- 
tract arrange for mowing lawns, trimming 
shrubbery, and polidrig Or removing waste 
materials from the school grounds. 

All naturally occurring acci4ent hazards such 
as holes or gullies should be eliniiriated by 
filling; and the site kept free fr^^^ cans,, 
or other objects that may cause iiijiu*ies. Properly 
maintained lawns, .flower patches, or plots 
abolit the school building enhance the appear- 
ance of the school plant. School pride does 
much to prevent school grounds from being lit- 
tered and vandalized.. 
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APPEND ^ " . 

state guidelines and Regulations 



■•..state;.:, s." - ".^ Title of Guide ' 

Alabama ■ A Guide to Campus^ Impi-overnent and Beautification 

^^^^^^^^ ^^ ■ 

. r . Procedures and Design Criteria for the PrepaixUion cind 

' , I S^ubmission of Plans and Specification's orL Sewage ■ 

' i-. Treatment and Disposal, Water Supply and Food Service 
, .y ^'^h^ols an^ • , " 

Alabama State Department of Public Health 



year 
Published 



1975. 



Alaska " 
Arizona 
Arkansas 

California 

Colorado 
Connecticut 



1969 



Delaware 
Florida 

Georgia ^ 
Hawaii ' 
Idaho 

Illinois 



Outlines for Pldnntn^ 
Arkansas Departnient of Educati 

Profile Rating Wheel: J^n Instrument to Evaluate 
School Facilities " ; 

yCalifpmia State Department of Education 

Fire Safety and Prevention Guide, for Laboratories ^ ' 
ConnectiCTut State Department Qf^^^ 
"j^e Public H^^ 

Other Department Regulations: ^ 
^ Connecticut State Department of H^^ 

■ ' ' . ■■ -■ ■ '■" ■• ' ■ ■ ■ .* 

Educational Facilities Construction, Parts J, II, and III 
Florida State Board of Education 



: Manual for School Bui^^^ 
Department of Education _ 

Efficient and Adequate Standards for the Construction 
.of Schools , ' 

Oftice of the Superintendent of Public rnstructibn, 
State of Illinois - 

Building Specifications for Health and Safety in Public 
Schools 

Office of the Superintenfient 



1975 



1973 



1973 



1974 



1975 



1972 



1969 



1969 „ 
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Indiana 

Iowa 

Kansas 

Kentucky 
. Louisiana 

Maine 



Maryl^^ 



md 



Massachusetts 
, Michigan - 

Minnesota 

Mississippi 
Missouri 

Montana 

Nebraska 



Nevada 

New • " '\ .^-^ 
Hampshire 

New Jersey 



Suggested School Health Policies 

State iDepartment of Public Instruction and Indiana 

State Board of Health 

Recommended Guicklihes for Sites, FaciU^^ 
Equipment • 

State of Iowa, Department of Public Instruction 

Planning the School Building for Health and Safety 
Kansas State Department of Health - Kansas State 
Department of Public Instruction 

The School Inspector's Vade Mecum _ 

Kansas State Board of Health , 

State Boafd of Education Regulations 
Department of Education ) 

Sdnitary Code, Chapter XV, Schools ' ; . 
Louisiana Health and Human Resources Administration 

Plannirig Better Schools for Louisi^ 

Louisiana State Department of Education , , 

Guide and Standards for Planning School Buildings 

in Maine \ 

State of Maine, Department of Education . 

Administrative Procedures Guide: Public Sch 
Construction Program ^ 
/iState of Maryland . 



School Plant Planning Hdndbook 
Michigan Depiartment of Education 

Guide for Educational Planning of School Buildings , 

and Sites in Minnesbta : 

State of Minnesota; Department of Education 

Regulations and Code Governing Sanitdtion of Schools 
Missouri Division of Health , 

School Environment: Guide, Law and Regulations 
Montana State Board of Health 

Health Services in Nebraska Sfchbols 
Nebraska Committee for; Children and Yotith 

Procedures for ISchool Plant Planning 
State Board of Education 

Manual for Planning and Construction of School ^ 
Buildings : v - 

State Department of Education 

Guide for Schoolhouse Planning and Construction 
State bf N.J. Department of Educatioti 



1966 

1974' • 

1967 
1958 

1974 
1975 

1973 

^975 
1971 

1948 
1963 
1975 



1975 
1969 
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New Mexico:; ■ : ■ •.f'^ 

Mew York Thernml Environment of Ed^ i . 

Syracuse University Research, Ihstitute ^ 
Megulations^^ 

^State Education Depai4rrnent y 

Manual of Planning Standards: Education 
StatQ Education Department 

Acoustics and Educational Facilities * . 

State Education Department 

North N.C. School Food Service Sanitation Manual 

^Carolina State Department of Public Instruction 

The School Site: Land for Learning 
N.C, Department of Public Instruction 

North liakota Maniml for North Dakota^ 



Ohio 

Oklahoma 
Oregon 
Pennsylvania 



^Department of Public Instruction 

Sanitation in the School Environment 
Ohio Department of Health 



1969 
1975 
1975 
1966 
1966 
1975 
.1956 



RHbde Island 



School Plant Guide 
Department pf Education 

Rules and Regulations for School Health Programs 
Department of Health and Department of Education 

iSoutli Carolina S,C, School Facilities Planning and Construction Guide 
State Department of Education _ . 

Guidelines for Planning Educational Faci 
Them Accessible to and Usctble by, the Physically 

V ^ Department of Public Health : ! ; ^ 

South Dakota / ^.-^ 

Tennessee , iScfiooiSdnitatiJln Program 

^ Tennessee Department of Public Health 

Rulesy Regulations, and Minimumr Standdrds 
Tennessee State Board of Education V , 

Texas Pteliniinary Guide \for Planning 

,^ Building Program ': : ■ 

' Texas Education Agency 

preliminary Guide for Planning an Elementary School 

uilding Prvgram ; 
Texas Education Agency ■ ' ' 

Utah . School Sanitation Regulations . , 

Utah State Board of Health 

Vermont Planning Educational Envir^onments 

State of Vermont, Depart^l€jnt of Education 



1970 
1974 
1969 



1969 
1974 

1969 

1966 

1956; 

1972 
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Virginia Envirohmehtal Education^ G^ 

. State Department of Edufeation v 

.Washington ' Rules and Regulations of the State Board of Health 
Chapters 248-64 
.'. - '..r- I^imary 9ind Seconds 

West Virginirf^to^e Department Bf Health Policieis arid Procedu 
School Constnictton and Plan Revie\v^ : ^ 

^ ■ Handbook on Planning School Facilities 

W,Va; Board of Education ^: 



res 



Wiscorisih 
Wyoming 



District of 
ColumBia 



Minimum Standards for the Sanitary Environment of 
Schools in Wyoming , 

Wyoming Department of Public Health, ' 

Annual Report: Environmental Health Evaluation of the 
D.C, Public Schools 

The Environmental Heal^ Administration, department 
of Environmental Services 



APPENMX B 
Recommendations Concerning Design 
Buildings for Energy Savings 



of 



NEW FACILITIES 

1. Do iiot sacrifice long-tem maximum gains 13 , 
: for shprt-l»m minimal 8^ 

2. Chrient the building to take advantage of l'^- 
the iiatural energy saving features of the 

' site. - use trees and other buildings as 
windbreaks from; the winter prevailing 
winds and storms: Place pai'king areas so 
that they do not expose building to winter 
winds ndr raislB the temperature of cool- 
ing summer breezes, 
:3, Shape the building for optimum energy 
use, (Cubic shape maximizes volume while 
. minimizing surface area,) ' ; 

4, Design the facility on the edge of comfort, 

use humidity cbntrpls and good vapor 15, 
barriers, ' ^ . ' 

Consider burying part of the building to 
reduce heat los^s and air infiltration. 
Design the building for minimum ac- 
ceptable exposed wall and roof areas. 
Use sun to heat the building with south 
facing windows, aijd prpvide thermal cur- 
tains QT shades during nighttime vTse, 16. 
wind and nighttime yehtilation to cool. 
Supervision during building construction 17. 
' is essential to insure best use of building 

ihaterial9. Insure that vaplor barriers and 18 
insulatibn are installed correctly. ; ; / 
9. F^\ide proper automatic, controls - heat- 
• Ventilation, and for ^ome lighting. Make 19. 
use of natural ventilaticai^ :W 
exhaust air to leeward diVec^^ 

10, Design leffiqient mechanical systems to ,20. 
down overheating and Qveriigh^^^ 

11, Ufif^ eflScient lighting sou^ 
; light on tasks. 

I2k Room switching should be designed so un- 
[ ne€Kledir6wsoflightscaribe tmnedoff. (New^^ 21. 



c. 
d. 



fixtures provide means to illuminatg only a' 

partial number of tubes,) / 

Require day/night thermostat control for 

unoccupied temperature setback. 

The building gross wall should have a heat 

loss factor not greater than .20. 

a. The glass area of the wall should oiot ex- 
ceed'20 percent of the total wall area. 

b. Windows generally should be double 
glaz^, thermopanej or a combination, 
with nighttime insulating curtain or 

/fl^anel; - 
Locate windows, advantageously. 
Storm doors and/or viestibules should be 
used. ' 

The building roof, through proper insula- 
tion, should have a heat loss factor no great- 
er than .05; for opaque walls the heat factor 
should be no greater than ^06; and founda- 
tion walls below ^ade enclosing a heated 
space should not be greater than 1,2. Floors 
to unheated spaces heat loss facibr should be 
.OSorlessv - ^ 
The heatiiig system efficiency shbuld drop 
no more than 10 percent at 1/2 load. 
Heating duct air losses should be restricted 
to 3 percent of air volume. 
Hot water* and steanv;lines should be insu- 
lated. Install low volume toilet fixtures and 
shower heads. 

Restrict vehtilation to 3 cubic feet of air per 
person per -minute when outside tempera^ ^ ' 
ture is below 10 degrees F. 
Large building heating zones involving 
multiple rooms should be restricted to 3,000 
square feet or less. Heating systems should 
be able to function v/ithout introducing out- 
side air. ^ 

Consider use of heat redoveyy systems that 
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tract to repair, recalibrate, and adUiist in- 
operative or ineffective controls, 
e: Con vert to modern, efficient equipment 
when aged equipment is found to be ineffi- 
;■; cient.. , ... \ ^ '■■""••'v.^ 

f. If possible, insulate above the ceilings of a 
building, as well as heat lines and ducts. 
This should be done on advice of competent 

• engineers. - . 

g. Consider installing storm windows, dpora, 
outside vestibules, etc. Rieplace broken 
windows. 

h. Switch rows of lighting so all fixtures do 
not havie to be oil, imless necessary, 

i. Concentrate hfgher light levels only on 
tasks where heeded. 

j. Investigate possible ways to recover wasted 
heat through such techniques as heat; 
puAips, exhaust heat recovery^ etc. v 
k. Install efficient mekns to control the in- 
take of outside air, especially in cold tem- 
V peratures. ; 
L Seal cracks around exterior doors khd win^ 
dows as well as masonry joints, to reduce 
air infiltration. Plant trees or construct 
teiris.^For a long-range f^rogram it is recom- f wind barriers agdiiist the prevailing 
mended that diaitricts enli^ the services .0^ : winter jarid storm winds. . 

reputable consulting engineer specializing in ; m. Rep^r all leaks or. breaks in water lines, 
energy-saving methods/ . Inatall orifice plates in shower heads to re- . 

The following recommendation^ duce^hot water consumption, 

aid school boards and administrators in reduc- ' f - 

ing the amount of energy used in their districts: Energy conservation cQn be achieved in 

/ . . " schools without compromise to the learning en-^ 

a. Plan an on-going energy conservation pro- yirpnment; It can be profitable both in prblong- 
gram for the district. ing our sources of energy and in reducing the r 

b. Develop training programs for operational overall operating expenses of the school. 

and . maintenance personnel, m It will take the combined ef^^^ those 

ing drawings of the energy systems ^^^^ ihvolved, from planners, engineers. State regu- 
able for maintenance personnel. latory personnel, and manufacturers to supfer- 

c. Monitor energy'' and training programs intendents and school boards to achieve a sensi- ; 
continually, especially with/ regard to effi- ble and worthwhile program. The time to begin 
.ciency of mechanical systems. ^ these efforts is past - those who have riot done 

d. If necessaiy, have a servic so should begin today. 
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remove heat from the exhaust air to preheat 
incoming air. 
These recommendations were taken from the 
"^following sources: 

ia, Bureau of Public Improvements 

b. Educational Facilities Laboratories, Inc. 
booklet ''Economy of Energy Conserva- 
tion in Educational Facilities" 

c. Naf/on's Sc/ioo/s magazine, July 1974 
■ issue. 

EXISTING BUILDINGS 

Much can be done to make existing buildings 
more efficient, thereby conserving energy and at 
the same tinie reducing, the operational costs of 
the plant. A good conservation program begins 
with a thorough understanding of the schooFs 
mechanical systems: Heating, ventilationi air 
conditioning, plumbing, and electrical. This is 
essential for buildings already being used in the 
district and can be evaluated by appropriate 
pfficiAls in the system with the aid of engine^ ; 
especially those who design the mechanical sys- 



oi,:'. ' .APPEND ;■ 

American National 

Buildings aiid Fa<;ilities Acc^sible t6, and Usable by, 

the I^Ky^^ 



1- SCOPE AND PURPOSE 

LI-' Scope • 

1;.1.1 'Hus >s^n(|ard applies to all buildings 
ind facilities Us^^^^ public. It applies £o 
temporary or emer^eniy conditions as. well as 

, pennan^nt c^^ It do^i^ not apply to;^ri- 

^pmte-res^ 

p 1-1.2 This standard is concerned with non- 
anibulatory disabili^ semi-ambulatbry dis- 
fbilitite, sight disabilities, he 
disabilities of incoordination, and aging.^ 
1 Purpose. This stahdard is intend^ to make 
all buildihgB and facilities used by the public 
^accessible to, and for, the physically 

^*^^%?PPedv to/ through, a^^ 
^oors, witiiout loss of function;,Bpiace, or facility 
where the general public is concerned. It supple- 
,ii|ienti3 existing American Standards, and re-; 
iflects great concern for safety of life and limb. In . 
owes of practical difficulty^ unnecessary hard- 
ship, or es:trenae differences, admiriistratiyiiB 
authorities may grant exceptions fronj^^ 
literal requirements of this standard or permit 
tiie u^ of other methods or materials, but only 
when it is clearly evident that equivalent facili- 
tation and protection are thereby secured. 

2. DEFINITION'S 



2.1 Non-amhulatdry Diisab^Uties. Impair- 
inents that, regardles3 of c^use or manifesta- 
tion, for all practical purposes^ cbrifirie in- 
^yidiials to: wheelchairs. 

2.2 Semi-ambulatory Disabilitiei^. Impair- 
ments that caude individuals td walk with diffi- 
culty or insecurity. Individuals using braces^or ; 



crutches, amputees, arthritics, spastics, aiid 
those with pulmonary and cardiac ills may be 
semi-ambulatory. ; 

2.3 Sight disabilities, Total blindness or im 
painnente sight to the extent that the 
individual fUnqtioning in public areas is inse- 
cure or exposed to danger. 

2.4 Hearing Disabilities. Deafness or hearing 
handicaps that might make an individual inse- 
cure in public areasl)ecause he is unable to com- 
municate t)r hear Warninjg signals. 

2.5 Disabilities of Incoordination, Faulty co- 
ordination or palsy from brain, spinal, or peri- 
pherm neWe iiyury. ^ / 

2.6 Aging. Those manifestations of the aging 
process9l3 that signific reducie* mobility, 
flexibmtyVcikirdination, andperceptiyeness b^^^^ 
are liot accounted for in the aforeriientioned 

ci^gorj^^ 

7 Standard. When this term ^ippe^irs^^i^^^ 
letters and is not preceded by the word "Ameri- ' 
can," it is descriptive and does not refer to an 
Aflieripan Standard approved by ASA; for ex- 
ample, a "standard" wheelchair is one charac- 
terized as standard by the manufacturers. 

2.8 Fixed Turning Radius, Wheel to Whe^l. 
The tracking of the caster wheels and large 
wheels of a wheelchair when pivoting on a spot. 

2.9 Fixed Turning Radius, Front Structure to 
Rejar Structure. The turning radius of a wheel- 
chair, left front-foot platform to right rear 

*S0e dehnitionB in Secu^n 2. \ 



♦This matei|4A] is reproduced with permission from American 
National Standard Specification A117M976 rR i971) by the 
American National Standards Institute, copies which may be 
obtained ftt>m American National Standards Ihatitute, 1430 
Broadway. New York, NfiW Yorli; lOOlR. 
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wheel, dcjright. fron^^ left rear 

wheel, w^ri pivoting on a spot. 

2.10 tnyolved (InYolvemeht). A portion or por- 
tions of the human aria^ or physiology, or 
.^^^y have a loss or impairment of normal 

■ fimction as ia resi^^ 

intlammatioh/ or degeneration. 

; 2.11 Ramps, Ramps with Gr^hlients. Because 
the term "ramp" has a multitude of meanings 
and uses, its use in this text is clearly detined as 
ramps,.„with gradients (or rarilps with slopes) 
that deviate from what would otherwise be con- 

. sidered the normal level. Ah extierior ramp, as 
distinguished from a "walk," would be coil-^ 
sidered an.appendage to a building leading to a' 
level above or below existing level. As 

-such, a ramp shall meet certain requirements 
simi^r to those imposed upon stairs^ 

; 2.li Walk, Walks. Because the terms "walk" 
and "walks" have a multitud(et of meanings and 
uses, their use in this text is qlearly defined as a 
predetermined, prepared-surface, ekterioi; path- 
way leading to or from a building or facility, or 
•from one exterior area to another, placed ,dn the 
existing ground level and not devialing from the 
level of the existing ground immediately adja- 
_". cent." . 

2A3 Appropriate Number;: As used in this 
text, appropriate number ime'ans the nuinber of 
a specific item that would be necessary, in ac- 
cord with the purpose and function of a building 
or facility, to accomodate individuals with speci- 
fic disabilities in pirbportion to the anticipated 
number: of individual^ with disabilities who 
would use a particular building or facility! 

EXAMPLE: Although tliese specifications shall apply to all . 
buildings and facilities used by the public, thejiumerical need 
for a specific item would differ, for example, l>etween a miuor 
transportation terminal, where many individuals with diverse 
disabilities would be continually coming and going, an office 
building or factory,^bere varying numbers of individuals with. 
, disabilities of varying manifestations (in many instances, very 
large numbers) might be emplpyed or have reason for frequent 
visits, a 8chp6l or church, where the number of individuals 
* . may be fixed and activities more definitive, and the n(iany other 
buildings and facilities dedicated to specific functions and pur^ 
■■ poses. 

NOTE: Disabilities are specific and Where the individual has 
been properly evaluated and properly oriented and where ' 
architectural barrieifs have beeif eliminated, a specific disabili- 
ty does not constitute a handicap. It should be emphasized that 
. liior^ and inore .of Ihose physically disabled i^re becoming 
pariicipantB, rather than spectators, in the fullest meaning of 



3. GENERAL PRINCIPLES AND 
CONSIDERATIONS 

3.1 Wheelchair Specifications. The collapsible- 
model wheelchair of tubular metal co^stm^^ 
with plastic uph9lstery for back and seat is most 
commoiily iised. The stan of all man- 

^ ufacturers falls wif^Trn the following limits, 
which were u?ed as ttie basis of cbnsidera^^ 

(1) Length: 42 inches 

(2) Width, wHenV^pen: 25 inches 

(3) "^ight of-if^^^ 

{4) Height of armrest from floor: 29 inches 
(5) Height of pusher handlei^^fre^ from floor: 

,36 inches; V'W 
{6) Width, when collapsed: 11 inches 

3.2 The Functioning of a "yV^heelchair . 

3.2 j The fixed turning radius of a standard 
wheelchair, wheel to wheel,* is 18 inches. The 
fix(id turning radius, front structure to rear 
structure, is 31.5 inches. 

3.2.2 The average turning space required 
(180 and 360 degrees) is 60 >< 60 inches: 

NOTE: Actualiy, a turning space that is longer than it is 
wide, specifically; 63 x 56 inches, is more wdr|cable and desir- 
, able. In an area with two open ends, such as mij^ht be thexase in 
\ a.corridor, ia minimum of 54 inches between two walls would 
permit a 36a-degree turn. , 

3.2.3 A minimum width of 60 inches is re- 
quired for two individuals in wheelchairs to pass 

each other. . 

'■" ■ . *' 

3.3 The Adult Individual Functioning in a 
Wheelchair^ ■ 

3.3.1 The average unilateral veftical reach is 
60 inches and ranges from 54 inches to 78 inches, 

3.3.2 Thie average horizontal w6rking (table) 
reach is 30.8 inches and ranges from 28.5 inches 
to 33.2 jhches. y a 

3.3.3 TPhe bilateral hprizohtal reach, botli 
arms extended to each side, shoulder high, 
ra'nges from i54 inches to 71 inches and averages 
64.5 inches. 



.^Extremely small, large, strong, or weak and involved indi- 
viduals could fall outside the ranges in 3.3.1, 3.3^, 3.3.i3, and 
their reach could differ from the figure^ven In, BJiA. However, 
these reaches were determined using a large number of indi<- 
vidumls who were functionally trained, with a wide ranve in 
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^•3,4 An individual reacKing diagonally, as 
; would be requireti in using a wall-mounted dial 
. te^^^ or towel dispenser, would make the 
" average reach (on the wall) 48 inches from the 

-.floor;-. \i — _ • •■ ■ >/. ■•■ 

3,4 The Individual Functioning on Crutches^ 
. 3:44 On th^/average, individuals 5 feet iS 
inches tall require an average of 31 inches be- 
tween crutch tips in thenormally accepted gaits.^ 

3.4.2 On the average^ individuals 6 feet 0 inch- 
es tall require an average of 32.5 inches between 
clutch tips in the normally accepted gaits.^ ^ 

4^ SITE DEVELOPMENT^ 

4.| Grading; The grading of ground,even con- 

■ trary to existing topog^^ attains a 
. level with a normal entrance will make a facility 

accessible to individuals with physical disabili- 

■> ties:' • ••: ■■ ■ ■ \ 

4.2 Walks ■ . ' : : • ; 

4.2.1 Public wa 

es wide and should Kave a gradient not greater 
than 5 percent;® 

■ \. •• ■• ■ . , ■ , ■ . ■ < ■ 

4.2.2 Such walks shall be of a coritinuing com- 
. mon surface, not interrupted by steps or abrupt 

changes in level. .. ■ 

NOTE: 4.1 and 4.2, separately or collectively, are greatly 
wdwl by terracing, retaining walls, and winding walks allow- 
jng for more gradual incline, thereby making almost any build- 
ing accessible to individuals with permanent physical disabil- 
ities, while contributihg to its esthetic qualities." 

4.2.3 Wherever walks cross Other walks,' 
driveways, or parkingiots they should blend to a > 
common level.' „ * 

, 4.2,4 A walkshall have a level platform at 
the top which i^ least 5 feet by 5 feet, if a door 
swings but'onto the platform ortoward the walk. 
This platform shall ejttend at least 1 foot beyond 
each side' of the doorway. 

4.15 A walk shall have a level platform at 
least 3 feet deep and 5 feet wide, if the door does 
not swing onto the platform ortoward the walk. 
This platform shall extend at least 1 foot beyond 
each side of the doorway. 
O Parking Lots 

4.3.1 Spaces that are accessible and approxi- 
mate to the facility should be set aside anH ' 



identified for use;by individuals with physical 
disabilities. . * 

4.3.2 A parking space open on one side, al- 
lowing room for -iridividuals irl wheelchairs or ' 
individuals on braces and crutches to get -in and 
out of an automobile onto a level surface, suit- 
able for wheeling and walking, is adequate. V 

4.3.3 Parking spaces for individuals with ' 
physical disabilities when placed between two : 
conventional diagonal or head-oh parking spaces 
should be 12 feet wide. | 

4.3.4 Care in planning should be exercised so 

that individuals in wheelchairs and indi^duals 
Using braces and crutches are not compelled to 
wheel or walk behind parked ckis. • ' 

4.3.5; Goflsideration shoUld be given the dis- ' , 
tribution of spaces for use by the disabled in ac- 
cordance with the frequency aiid persistency of 
parking needs. 

4.3.6 Walks sh all be in Gonfoi>rnity with 4,2, 

"Most individuals ambulating on braces or crutches, or both 
or on caites are able to manipulate within the specifications pre- 
scribed for wheelchairs, although doors present quite a 
problem at times. However, attention is called to the fact that a 
crutch tip extending laterally from an individual is notobvious 
: to others in heavily trafficked areas, certainlj- not as obvious 
or protective as a .wheelchair and is, therefore, a source of 
vulnerability. 

^Some cerebral palsied individuals, and some severe arthri- 
tics, would be extreme exceptions to 3;4.J and 3 4 2 

»^te development is the most effectfVb means to resolve the 
problems created by topography, definitive atchitectural de- 
signs or concepts, Water table. Existing streets, and aty^ 
problems, singularly qr collectively, so that aggress, ingress, 
and egress to buildings by' physically disabled c4n be facili- ' 
tated while preserving the desired design and effect of the 
architecture. 

'It 18 esseiitial that.the gradient of walks and driveways be 
less thm that prescribed for ramps, since walks would be voidi 
of handrails and curbs and would be considerably linger and' 
more vulnerable to the elements. Walks of near maximum 
p-ade and considerable length should have level areas at in- 
tervals for purposes of rest and safety. Walks or driveways 
should have a nonslip surface. , 

JThis specification does not require the elimination of curbs; 
which, particularly if they<Kcur at regular intersections, are a 
distinct safety feature for all of the handicapped, particularly 
the blind, l^e preferred meth^ 

18 to have the walk incline to. the level of the street. However 
at principal intersections, it is vitally iniportant that the curb 
run parallel to the street, up to ihe point where the wa#ls in- . 
dined at which point the curb Woufil'tum inland -gradually 
meet the level of the walk at its highest point A less preferred 
method would be to graduall^r br^ng the surface of the^dri^e- ' 

mpi'hl'/T^V*" M? ' J';^' The disadvantage of th?^ ' 

method is that ahlindperson would not know wheii,he has leil - 
, the prbtection of a walk and entered the hazards of a kreet or ^ 
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5. 1 Ramps with Gradients. Where ^ with 
gradients are necessary or desired, they shall 
- conforni to the following spejcifications: ' . 

• 5*1.1 A ramp shall not have a slopie^ greater 
thai! i foot rise in 12 feet, or 8.33 percent, or 4 
degrees 50 rninutes. v _:^' * 

5.1,2 A ramp shall hafve handrails on at least 
one side, and preferably- two sides„that are 32 
inches in height, measured from the surface of 
the ramp, that are smooth, that extend 1 foot be- 
yond the top and bottom of the ramp, and that 
otherwise conform with American Standard 
Safety Code for Floor and Wall 'Openings, Rail- • 
ings, and Toe Boards, Al2. 1-19^ 

NOTE 1: Where codes specify handrails to be^ of heights 
other than 32 inches, it is recommended that two sets of hand - 
. rails be installed^ta serve all people. Where m^or trajFTic isprer 
dominantly children, particularly physically disabled children^ 
extra care should be exercised in the placement of handrails, ' 
, in accordance with tbe nature of the facility and the^ge group^^ 
or groups being serviced. 

NOTE 2: Care should be taken that the extension of the ^ 
handrail IS not in itself a hazard. The extension may be made on 
the side of a c^ihtinuing wall. 

. 5*1 .3 A ramp shall have a surface that is ilon- \ 
slip; . ' " - , ' ■■ 

5.1,4 A ramp shall have, a level platform at 
the top which is at least 5 feet by 5 feet, if a door 
^ swings out onto the platform or toward the ramp. 
This platform shall extend at least 1 foot beyond 
each side of the doorway. 

5*L5 A ramp shall have a level ptatforrri ab 
least 3 feet deep and 5 feet >yid[e; if the door does 
not swing onto the platforin of toward the ramp,. 
This platform shall extend at leasts foot beyond 
^ach side of the doorwaiy. . ' ' 

5M^6 Each raixip shall have at least 6 feet of 
straight clearance at the bottom. 

5.1.7 JRampg shall haye level platforms at 30- • 
foot intervals for purposes of rest and Safety and - 
shall have level pla^^orms wherever they turn/ 

5,2 Eritranceis 

5.2.1 At least:;()n,B prim^ 
building shall be u^ble by individuals in wheel- 
chairs.'v l ',,- " •• ■ " 

• NOTE: Because 'en|trancc8 also serVe as exits, some being 
liarticularly important in case of an emerirencv. and because ^ 



the proximityof such exits tq all parts of buildings and facilities, 
in accordance with their desiglfr and function, is essential (see 
U2. and 2000 through 2031 of American Standard Code for 
Safety to Life from Fine in Buildings an^ Structures, A9J- 
1974) it is preferable that all or most ^ntr^ces (exits) should 
b€ accessible to, and usable by, individuals in wheelchairs and 
u individuals with other forms of physical disability^herein appli* 
-'cable. ' -.y-: •• , • 

5.2,2 At least one entranc(? usable by in- 
dividuals in wheelchairs shall-]be ori a leVel that 
would.inake the elevators acce^^^ 

5.3 Doors and Doorways 

5.3.1 Doors shall have a clear opening of no 
less than 32 inches when open and shall be oper- 
able by a single eflGprt. 

■ ■ ■ ■ • ' ' . •■ ■■ ' : 

NOTE IrTwo-leaf doors are not usable by those with djsabil- ' 
ities defini^d iii 2.1, 2.2, and 2.5 Unless they operateby a single 
effort^ or unless one of the two leaves meetis the require- 
mentbf5.3.1. • - ' 

~ NOTE 2: It is recommended that all doors have kick plates ^ 
extending ifrom the bottom of the door to at least 16 inches 
^' from the floor, or be made of a material and finish that woXild 
-%safely withstand the abuse they might receive froni cane^ 
crutches, wheelchair foot-platforms, or wheelchair wheels: 

513.2 The floor on the'inside and outside of 
each doorway shall be level for a distance of 5 
feet frorn the door in the direttidn the door 
swings and shall extend 1 foot beyond each side 
of the door. " 

5.3.3 Sharp inclines and abrupt changes in 
jevel shall be avoided at dborsills. As much as 
possibieTthresholds shairbe flush with the floor. ^ 

NOTE 1: Care should be taken in the selection, placement, 
and setting of door closeria so that' they do hot prevent the^' 
. use of doors by the physically disabled.Tlme^delay door closeni 
are recommended. ; ^ 
NOTE 2: Automatic doors that otherwise conform to 5.3.1,:. 
^5.3.2, dnd 5.3.3 are Very satisfactory; 

NOTE 3: These specifications apply both t6 exterior and in- 
terior doors and doorways.. 

5.4 Stairs. Stairs shall conibnn to American 
Standard Code for Safety to Life frorh Fire in 
Buildings and Structures^ A9.1-1974, with the 
following additional considerations: 

5i.4;l Steps in stairs that mightjrequire ti^e by. 
those'^with disabilities defined in . 2.2 and 2J5 or 
by the aged shall not hiaye abrupt (squate) hos- . 
irig, (See Fig;4.) 

NOTE: Individi^ls with restrictions in the knee, anlde,'or 
nip, with artificial le^s, long leg braces, or comp^able condi-. 
tiori^ cannot, without great difficulty and hazard, use steps with 
nosing as illustrated in Fig. la, but caii safely and with mini- 
mum difTicultv use stpHH wiih'nnnincr.An illiinti^itMl in Fiir. Ik 



A. UNACCEPTABLE 



B. ACCEPTABLE 
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: FIGURE i:-Steps.'\- ■ '^y'^' 

5-4.2 Stains shal^ have handrail 32 inches 
high as;measw^^ the tread at the face iif; 

/th^ riser: £-;\., , .^yV- . V..V:^|,^:-\ 

NOTE: Where codes specify handrails to be at heighis-^'her/ 
; ^han 32«ihch^s; it is recommended that two sets of, hand rWUs; 
be installed to seWe all people. Wh^re ti^ is predoiniin^tl'>l 
children, p^icularly physically diMtled children; e^di^ 
should be exercised in the pl&ceirient of^hdndrail^^^ 
ance with the nature of the facility andilthe age feroup 6p grol 
being serviced. Dual l^andrails may be necessary. /■ : 

5.4.3 St^rs^^hall have at leas^^ 

that extends\;at least 18 inches bey ori^^ 't6p 
step and ^ybnd the bottonfe / 

NOTE: CareLahould be^t^i^^^ the extension- of 'the 
handrails is not iii itself a KazardTTne Extension may t>e made 
• on the side of a continuing walL . : =• . « 

5.4.4 Steps should/ wherever possilil^flhd in 
conformation with existing step formulas, have 
risers that do liot exceed 7 inches. . ' \ 

5.5- Floors ; ■ 'v "■ v 

5w5.1 Floors shall have a s^urface that is 
nonslip. ' . 

5:5.2 Floors on a given st6ry.;shall be of a 
common level throughout or be connected by 
a ramp in accord with 5.1.1 through 5,1.6, 

inclusive. ^ - 

■ • • • , , ■ ■ ■ . ^ '■ 

EXAMPLE 1: There shall not be a. difference between the ; 

{evel of the floor of a corridor and the level; of . the floor of 
he toilet rooms. 

EXAMPLE 2: There shoaid not be a difference between the 
level of the floor 6f a corridor and thelevol of a meeting room» 
dihiiig room, or any 6th er rooni. "^Unless proper ramps arje 
provided. ' ; J. 

5.6 Toilet Rooms. It is essential that an appro- 
priate number^ of tojilet . rooms, in accordance 
with^he nature and use of a specific building or 
faqility, be made accessible to, and usable by, the 
physically handicapped. / 

5.6.1 Toilet rooms shall Kaye space tb allow 



trafTic bf individuals in wheelchairs, in accord- 

5.6.2 Toilet rooms shall have at least otfe 
/toilet stall that^ > . 

V. U) Is 3 feet wide ; ' ■ ^ 

- '^ (2) Is at least 4 feet 8 inches, preferably 5: 
feet, deep". 

;? V(3) flas a door (where doors are used) that 

: is 32 inches wide and sw;ings but K 
■ (4) Has handrails on each side, 33 inthes 
vr ^^^Sh and parallel to the floor, 1% inches in 
outside diameter, with V/2 inches clearance 
• .bet^yeen rail and ^y all, arid fastened securely 
' ^t ends and center - / 

(5j Has a water closet with the seat 20 inches 
from the floor . : \ 

NOTE: .The design and mounting of the water closet is of 
.^considerable importance. A wall-mounted water closet with a 
narrow understructure that recedes sharply is most desirable. 
If a floor-mouiited water closet must be used, it should not 
have ^ frdnt that is wide and perpendicular to the floor at 
the front of the seat. The bowl should be shallow at the fronV 
of the seat and turn backward more than downward to allow 
the individual in a wheelchair to get close to the water closet 
Hcith the seat of the wheelchair. . 

5.6.3 Tbilet rooms shall have lavatories with 
naiTovv^aprons, which when mounted at standard 
height are usable by individuals in wheelchairs; 

^^^1/ ^^ve lavatories mounted higher, when 
particiilar designs demand, so that they are us- 
able by' individuals in wheelchairs:\. ' / 

NOTO: It is important that drain pipes and hot-water pipes 
undof a lavatory be covered or insulated so that a wheelchair 
individual withoutsensation will hot buni himsel^^ 

^^.6.4 Some mirrors and shelves $hall be pro- 
' vi*3ed above lavatories at a height as low as pos- 
sible and no higher than 40 inches above the ' 
floor, ineasured from the top of the shelf and the • 
bottom- of the mirror. 

5.6.5 Toilet r^ooms for men shall have wall- 
mounted urinals y/ith the opening of tke basin 
19 inches from the floor, or shall ha^e flbbr- 
mouhted urinals that are on level with the main . 
floor of the toilet roorii. 

-5.6.6 Torlet rooms, shall haW an app^ 
number^ of towel racks, tow^^^ and 
other dispen^^rs and dispbsal units mounted no 
higher than 40 inches from tb^^^ 
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,5«7: WjBter An ftpprtpriate rium 

Vo^^ or other \vater-dispensing 

means %al be accessible to, and^ by, the 

; p^jsicfliiy disc^ H^^^^ 

V 5.7.1 Waiter fountains or cople^s^^ shall have 
up-front spouts and controls. 

5X2 Water fountains 'or coolers shall be 
;Jhiand*oper^ or hand- aiid fdbt-bperated, (S^e 
'":] al SO American Staiidard Specifications for 
ibrinking Fountains, and Self-ContaiTied Me- 
chanically rRefrigerated Drinking- Watet Cool- 
ers, A 112.1LX-1973.) -.'''K^^^^ 

.' V : NOTE l: ConTehUoKial floor^mounted Water cooled 

serviceable to individuals in wlv^Ichairs if a small fountain is 
mounted on the side of the cooler 30 intches a^oye the floor, . 
. . NOTE 2: Wall-Counted, h^d-dperated cool^ra of the latest 
. desijgpn, nnanufactured by mwy compames, can serv/s-ih^ able- 
"bpfUed and the physicaUy disabled equally ^ w^^ . 
^er is mounted with the basin 36 inches fitim the floor. C 
: - _ NOTE 3: Fully reciessed water fountains are riot reconi- 
mended;; vV ' .■ ■ ■ '*■. : • 

NOTE 4: Water fountains should. liot be set into an alcove 
■ /utiles^ the alcove is wider thfluhi a wheelchair. (See 3.1.) 

6.8 Public Telepholi<eSr num- 
jy. bier® (rf^pubUc telephones should Jt)e ina^e acce^^ 
: sible to; imd usable by, the physira^ 

NOTE* The cdnventioifial public telephbne booth is not us-' 
: able by mo^t physically disabled individuals; There, are many. 
^ . ! ; wayfs in whiclvpublic telephones can be made accessible and 
^ Vusable. It is reeomniended that arch^^ 

■rr-- "with the telephone compfl^ or 
-.facility.". ■ •'■ 

5.811 Such telephones should be placed so 
: that^the dial and the handset can be reached by 
individuals in wheelchairs, in accordance with 

5.8.2 An appropriate number^ of public teleT 
phones should be equipped for.thbse with.hear- 
ing disabilities and so i^ent^^^ with instruc- 
tions. for use! , ^ 

. ' NOTE: Such telephone^ can be used by eve^w 

^5.9; Elevators. In a niultipl^^^ 
J -vatqrs are essential to the successfupMiiction- 
* jng of physically disabled individuals: They shall . 
^'^ . conform to the folloy^ijig requiriBmehte: , 

; ' " 5^.9. X Elevate be accessible to, ^^^a^^^ 

. ' able by , the phy i^ically disableiSi 6n the leyei that 
they Ua^|;6 enter the'hm^^^ at all levels^ 

. noinmaliy viised by the^'g^neral public, 

: ; .' 5:9.2 Elevato^^ allow for traffic by 



^-^^v^;'^ .v:::.-'^"- 



whi^Idfafdrs/inaccordr^nce wit^ 3.2, 3.3 and 

S JO Controls. Svidtehes and controls for light,; 
heat, ventilation, windows, draperi08, fire 
alu:TQLS, and ^all similar controls 
essential use, shall be placed witHm the reach p^^^ 
individuals in wheelchkii's, (See 3.3.) 

5.11 Identification; Appropriate identification 
of specific facilities within a biiilding us^ed by the.- 
pul^lic is pfii^iicularly Essential to thei blindi 

5.11.1 Raised: letters or numbers shall be . 
used to identify iw)ms or offices^^^^^ ' 

5.11.2 Such identilicatib^ shoii^^^ 

on the wall, to the right or left of the dod^, at a 
height between 4 fe6t 6 inches and 5 feet 6 inches, 
meatsured from the floor, and preferably at 5 feet/ 

5.11.3 not intended for normal 
use, and that might prdve clangerous if blind 
person were to exit or enter by them, should be 
made quickly identifiable to the touch^foy kniirlr 
ing the door handle or knob. (See Fig. 2.); 

EXAMPLE: Such, dbors mig^^^ loading platformB^ 

bQiler-roQiii : . ; • 
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I^IGURE 2. V 

^5.li2' Warning Signals " 

5.12.1 Audible warning signals shall be ac 
companied hjy simultaneous visual signals for 
the benefit ofthpse with hearing disabilities. \ 

5.12.2 Visuial Bijgnals shaU be accompainied 
by simultaneous . audible signals the benefit 
Ofthe blindl ; 

5.13 Hazards. Every effort?ishall be exercised to 
obviate hazards to individuals with physical dis- 
abiliBes.-' '., ■' '■[... . . [■ '■ ^ 

.1 . 5^13^1 Accesis panels manholes in floOi^, ^ 
walks, and \yalls can be extremely* hazaitlQUs^^ 
particularly when in u^, and should be avoided. [ 
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54'8.2V\^ or access piinels are 

open ahid in use,^^^^^ excavation 
^wsts on i siie, part^ wiierii|t is appro^^ 

iJinate to^ traffic^ bairicades 

iJ;sMl b^ placed 

J^ifepm 1^ Hazard, and warning devices shall be 
/V^inistalled in accord witli 5.12.2. - 

' 5J3,3v Low-hfi^ thiat reiriain^ 

y^itJ^in the openin^ doorway when the door 
is open, or that prptruda hazardously into regxi^ 
lar corridors or traffic ways when the dbor is 
closed, shall be avoided. 



5.13;4 Ik)wrha^^ 
similar objects or signs and fixtures th^t pA)^ 
tinxde into regulj^corridors or traftic ways shall 
be avpided."A niimmum height of 7 fee€, me6i@ 
sxired fh)nx the floor, is xecommend^d.: u • 

■ 5.13.5 Lighting oh ramps sliall be in accord 
: ;with4201, 1202> 1203; and 1204 of American^ 
Standard Gode for Safety to Life from .Fire in 
Buildings and iStructures, A 9.1-1974. 

5a3;6 Exit signs shall be in accord with 1205 
of American Standard Code for Safety to Lifer 
from F'ire in Buildings ahd Structiires, A' 9.^^^^^ 
1974i except as modified by 5 J. 1 of this §!tahdard;- 



1; 



2. 
3. 



5. 



6. 



7. 



8 



10, 

11. 

» 

12. 
13. 



A<'<'idem Control in Environmental Health Programs , 
The /ffi(Brican Public fiealtt Association, Inc., New 
York, N.Y., 1966. ' . ' ■ . . ■„ . . [ 
Accident Facts, National Safety Cbuncil, Chicago, 

AcousHca cind Educational FaciliH^ of 
Educational Facilities Planning, New York, State 
Education Departi^ 
l^rn^rica^Bumm^ 
mission on Fire Prevenfaon and <:}bntTOl,rWa^ 

..p.c., 1973.;-.:: ■ - . -v: . .. 

Aii^am Public WorlwA^ 
Practice , Chicago Public Admi nietra tion Service 

Annual Report: EniHiiw :Hedlth Evaiiidtim 

of ihi District iof Columbia 

mratal Heirith Administratis Department of En- 
vironmental Sendees, Septem^^^^ r 
ASHRAE Guicfe and Data Book ^ Amencat^' Society 
ol" Heating, Refrigerating and Air Conditioning En-, 
gineers^ New York, N Y., 1967, 
ASHRAE Handbook qf fundamentals, Ainerican 
Society of Heating, Refi?(gerating and Air Conditibn- 
iiig Engineers, New York, N.Y.,^^^^^ 
Irving Bell, '^Rodent Cohti^^^ for Food 

Protection,** t/ou>7w/ o/Ewironmen^^ 
I^, ^ 1973, pp<75-77^^^ ^^^^ ' 
L, :L. Beranek,;iVoia^^fe V^^ Control; Mc- 

Gjcaw^Hill Book Co., 

Frank L. Bryan, "Identifying Fpodbdme Disease 
Hazards in Food/^eryice Establishments," Journal 
S^f Environmental Hedtth. VoV^^^ 
■ I974.r. :•■ ■ ^ ■ , . = ' 

Frank L. 6ryan afad Thbm^s W. lAcKinley, "Pre- 
vention of Foodbome Illnesi& by Timfe-Teniperature 
Control of Thawing, Cooking, Chilling, and Reheating 
Turkeys in School Limch Kitchens/' Jounia/ of Milk 
an^ Food technology, 37:42042^, 1974; . ; * 

Busvinie, Arthropod \rectors of Disease; Camelot 
V P^ess Ltd., &uthampt5^n^ 



S 



14. 



15. 
16. 



17. 



IS. 



19. 
20. 



21 



22. 



^23. 



24. 



25. 



Michael D. Campbell fimd Jay Hi Leh]^i?u Water, 
Systems Planning and EHj^ineering Guides Com^^^ 
mission on Rural Water, Washington^ D C, 1973, 

i50;j)p-..- - 

EmilT. Cfaanlett,Eni;iro/im€fita2'i»rotec^ion, McGraw- 
■-,HiU,:-:1973.'' . .V/ 

Control of Domestic Rats and Mice, Depiaurtment of 
Health; Education, and Welfkre; Public Health 
vic^ Centerttr Disease (Soiitibl,^^ 
Control pf Foodborne Disease In the Food Sehjjce 
Industry ' Training Kit, Department of Health, 
Education, and; Welfare, Public Health 
Center for pisea8e Contn)l;:A 
Epidefniologic Notes md pom 
Report, Epidemiiolbgy iSection, Division of Health 
Services, North Carolina Department of Human Re- 
^iirces, February, 1976. 

Federal 'Water Pollution Control Act as amended ; 
by Public Law 92-500, October 18, 1972. ' 
Fi^ker Mdnudl of Laboratory Safety, fisher Scientifi 

-cb., 1974:. : : ■ .'v- , ; -i 

Flies of Public Ilealth Importance arid Their Control, 
Department of Health;Education, and Welfare, Public 
Health Service, Centier for Disease Control, Atlanta 

•■Ga.,1975.^-. ^' -.^ • ; 

Florida Health Afo^es, Division of Health, Jackson- 
ville, Florida, VoL^ 67, No. 3; March 1975. V ' ;^ 
Foodborne and Waterbofne Disease Outbreaks - An- 
tiual Summary, DepartmeiA of Health, Education, and 
Welfare, Public' Health Service, Center for Disease 
Control, Atlanta, Ga., 1977. 

Food Service* Sanitation Manual Including A Model- ' 
Food Service Sanitation Ordinance (Pre-Publiqation 
Copy), Department of Health, Education, and Welfare 
Public Health Semc^TPood^a^^ Drug Adniinistratioh! 
Washington, D.C, igyfi., 

Fundammtals (Goverrmg th^ Design and Qper^Hom 
of LocqlfExhaust Systems, ANSI Z9.2, American ' 
Natipn^l Standards InstitutiB, New York, N.Y., 1971. 



85 



ERIC 



26. "General Procedure for Calculating Maiii^ 
Illumihation,'' Lighting Design Practice Cqmm^i^ 

27. E. a: Gl)^ and p. H. Barnesi TVie 
''. Jh-dUem of^^^^ of En- 
gineering; Urn versity of 

28. ; Steven N.. Goldstein and Walter^J 
'Was 

iies, 'Comtiission on Rural Water, Washington, 
\ 1^ pp. 

* 29. ;D. J. Hagarty, J. L. Pavoni, and J. E: Heer, Solid 
. . Waste Mari^ Nostrand Reinhold (Dompany, 

^^.;'^"^-New^York,■1973:'^■./ 

30. Willie Hammer, Ozzupational Safety and Manage- 
ment aruiEngimeHng\^^^tic&'^^ 
' Cliffe, New Jersey^ 1976. 
... 31. Hospital tVas^es, U.S. Environmental Prptectioh 
Agency, Washington, D.C;, 1974.^ ^ 
32, *-How to Make Lighting Survey," Lighting Survey 
Committee of the IE S, Illunyinatihg Engineering,. 
■■■:67;87,i963.'.-^-^-'--' ^ .-v' ' ' 

3^ lES LIGHTING Edition, Ilr 

luininating Engineering Society, New; York, N.Y., 

; '/.■.■■■i972.v. A;: ..'. -v^' • , 

34. Larry D; to • 
Jouriiai of Enbirvnm^htal H^ Vol. 36, No: 5^ • 
.V:^.- -; ii974,,jpp:-493-408^':--; ^ -'^^ > 

: sis. H^nlian Koren^ E nvirvn^fne^ntal Health & Safsfy^: 

Piergambn Pross, Inc.,^N^ 
\% 36. Ldfui Application of Sewage Effluents and Sludges, , 
■ : Selected Abstracts, Environmental Protection 
Technology Series EPA - 660/2-74-042, June, 1974. 
Superintendent of Documents, U.S;. Government 
■ Printing (Office; Wadiington,^^^ pp. 
. 37. Lighting and Thermal Operations ■-, Guidelines, 
. Eherjgy Management Action Program for GJomme^ial ,/ 
, Public, Industrial Buildings, Federal E^ 
ministration, Washington, D.C., 1974. 
38. K- Lbngree and Gertrude Blaker, SamTft 
; . ihFicwdSeruice, John Wiley and Sons, inc.. New 

•.-'■\.x-: 1971. : ■■: '^i. 

. 39/ Manual for Planning and Construction of SShdol 
Bui7diRg8,.1975, State Department of E 
Concord, ^I^w Ha^p8hi^e^ p; 6. 
40. Mariual of Individual Water iSupply Systems ^ U.S. 
Envuronmental Protectibii Agency, Office of Water 
Program8, Water Supply Division, 19*]^, 155 ppt 
. 41. Manual of Septic TanA Practice, Public Health 
Service Publication No. 526, ^vised 1967. Superin- 
tendent of Documents, U;S, Gbvernment Printm 
;Office>92 pp. 

42; Minimum Check List foY Mechanical and Electrical ^ 
Plans dRd Speci/ica^ions, School Planni^^ 
• Series - 4^ North Carolina Department of Public 
Vlnst^ . 

43. A. Nemir and WSrren E. Schallerrt/ic School Health 
^^ Pro^ Saunders Company, . 

• Philadelphia, i975;^ : • ^ 

44. North Carolina .Agricultural Chemicals Manual, 
: School df Agricultiiral & Life Sciences, North Carolina 
U'Stafe Univei^^ Raleigh, 1974^ 



45; 

46v 
^47. 



48. 

49; 

5o: 

51: 
v52.' 

54. 

55. 
56. 

58. 

59. 
60. 

6J, 

62. 

63. 

64, 



Persons Injured and Disability Days by Detailed 
Type arid Class of Accident: United Sta(0si 197 l-TS^g^ 
D;H.E^.W,, .PHS^- Health Resources Adiil^iistratioi^ 
Natibnal Center for Health Statistics, RdqkviUei Md.;^^^ ^ 
January, 1976, DKEWPuW 

Arnold P.G. Pete Handbook 
qf Noise MeasU0i^ 

Progress of Education in the United StOLtes of Ameiica 
1974-75, 2975-76,Iteport fbrvthe T^^ In- 
ternational Conference pf Education, Spoiisored by 
the' United Nations Educational, S^^ 
Cultural Organization, Intiernational Bureau of 
Education, and Welfare. U.S. Government Printing 
Office, Washington; D.C., 1977. 

Public Health and Welfare Criteria for Noise, \} 3. . 
Environmental Protectioi* Agency, Washington, D.C, 
1973. ■ \ ' , . \ . 

Public Health Pesticides, Department of Health,. 
Education, and Welfare, Public Health Service, 
Center for Disease Coiitrol, Burea*u of Tropical 
Diseases, Vector Biology & Control Division, Atlanta; 
Ga., 1975. \ ^ V 

P^ublic Law 93'523, The Safe Drinking Water Act, 
e^nacted by ^e 93rd Congress of the United States. 
Ftecycling and ^/le Consi/mer, U.S. Enyironmentcd 
Protection Agency, Washington, d.C., 1974; " 
J. M; Roberts, OSHA Compliance Manual - [^sUm . 
Pi^bli^ng Company, Inc^ Reston, Virginia, 1976. 
Joseph A. Sklvato, jit^, EnuironmentoZ Engineering 
and Sanitation, Second Edition^ Wiley fiiterscience^ 
1972;S19pp. j* > 
Sanitdry Landfill Design & Operation, UiS.' En- 
vironmental Protection Agency, Washington, D.C, 

:4972.v--:-- --'^^-:V-^V--'^-V^V^ ^y--^. 
Sanitation lii the School Environment i Ohio Depart* 
ment of Health, undated.^ ^ , 

School Plant Planning Handbook, Michigan Depart- 
ment of Education? 1975. • 

G: U. Sevfell, Environmental Quality Mahagej^nt, 
Prentice-Hall, Inc., Englewood Cliffs, New Jersey, 

:197B^-: ■ ■ o ■ ■" 

M. k: Strasser, J. E Aaron, R. C. Bbhn, and J. R. 
'Es\eB, Fundamentals of Safety Education, 2nd ei.. 
The MacMiilan Company, New York, 1973.' 
Tennessee Communicable Disease Bulletin , fennessee 
Department of Public Health, January, 1974. 
Th^Federal Environrrienltdl.P Act of 

2^i'U.S. Environmentol Protection Agency, Wash- 
irigton, D C. 1974; v - j: 

The Industrial Environment - its Evaluation and 
C6ntrol^ Chapter 27, Public l^ealth Service, National 
In^titutes ofOccupati<)na;i Safety cmd 
Thermal Environment of Educational Facilities, 
Division of Educational Facilities Planning, New 
York Stete Education Department, 1969. - ■ 
The School Programs in Health J^hysical EduccMon, 
and Recreation - A Statement of Basic Beliefs, The . 
Society. 6f State Directors of Health, Physical Educa- 
tion;* and Recreation, 1976. ' 

W. W. Worick, Safety Education: Man, His Machines, 
andHi§> Enwronmen^,^ Prentice-Hall, Inc., Englewood, 
Clifft, New Jersey, 1975; * • . ■ ' v 



8. 



ERIC 



U. S.vGoyernment Printing Office 1978 ^AS-aOO^ 



17J371297S 



